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PART VT 


CROP PRODUCTION, SERICULTURE AND APia^T.TURE 

PREAraiE 

This volume primarily deals with crop production. Tho- 
discussion on croo production is prefaced by a chapter on 
reorientation of cropping systems. Thoroafter various aspects 
of production of 70 individual crops are. discu.s.sed., .As the 
raising of host plants poses many problems identical to other 
crops, consideration of sericulture forms a part of this 
volume . Honey bees play a vital role in tho increased 
production from effective cross-pollination in insect-^pollinated 
crops . The subject of Apiculture has been discussed from 
this angle and included in this volume. 

2. The crops included are: foodqrains (cereals millets, 
pulses); commercial croos (oilseeds, fibres, sugar crops, 
tobacco); vegetable (tubers, bulbs, miscellaneous, mushroom) and 
crops ancillay to vegetables which are usod in fresh, and/or 
dried form either as an accompaniment t.o veoetables or for 
seasoning (coriander, chillies, ginger, turmeric);.ornamental, 
aromatic and medicinal plants; fruits and plantation, props; 
fodders. The Commission constituted. Study Teams on several 
crops. Study Teams have listed various research problems . 

The broad nature of many of these problems has ,,remained, the 
same oven after the passage of time, for example, breeding 

L’ ’ • ' ' 

for earliness, drought resistance, spacing, roquiroments 
of fertilisers and resistance to or control of pests and 

1 
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diseases. The emphasis changes according to circumstances. 

The techniepjos and infrastructure needed to solve these 
problems are already available. These can be dealt with in 
the usual course. With the provision of a little more 
infrastructure quite a few could be solved with the existing 
knowhow. In fact, some of the problems are already included 
in the Fifth Plan programmes and many others could be fitted 
in successive five year plans. Our recommendations relate to 
those which are in accordance with the principles propounded 
in our Report for reaching the contemplated production 
standards. 

3. It may be noted that the emphasis so far has been 
more on increasing the quantum of yield rather than quality 
through breeding except cotton in which the reverse has 
been true. The agronomic aspects have not been attended to 
fully in research programmes hitherto pursued. But when 
these are done potentialities will increase significantly. 

It is pertinent to note that the performance of many crops 
requires improvement in the region comprising Madhya Pradesh, 
Uttar Pradesh, Bihar and Orissa, The study presented in 
these chapters chiefly aims at providing an answer as to 
which crop should be grown in which parts on purely'scientific 
considerations in order to maximise production. How far a 
particular crop could be accommodated in the most appropriate 
rainfall zone and the alterations involved in the existing 
cropping patterns will be considered separately. These 
important practical considerations are essential to lift 
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the lovel of productivity significantly. The present study:- 
■ is ^ne of the, steos in the vvholo process, 

4. Subject to the adjustments on a tally -'f rainfall 

and cropping patterns, it has been the endeavour in the 
crop chapters to indicate broadly hov/ much area should be 
under a particular crop and how it sh-'^uld be distributed in 
various parts of the country based uoon agroclimatic 
considerations. f\n attempt has also been made to indicate 
th.G extent to which the yield levels c'^uld be raised in the 
case of various cr^-ps purely on technical considerations. 

The genetic potential of the various existing varieties 
itself is 3 to 4 times higher than what is obtained today 
in cultivators’ fields. The yields obtained in Government 
ex’^erimental farms, demonstration plots and krishi pund_i_ts. * 
fields will be found t i be still higher, 5 to 10 times ’■ 
even In exceptional cases. Despite these indications, the 
standards adopted by us are moderate usually ranging 
between 2 to 3 times the existing yields. It is only in 
the case of certain pulses like urid and moona that the 
expected standard has been made 4 t':" 6 times the existing 
level (15..quintals as against 2-1 to 4 quintals per hectare). 
Little attention has been devoted to pulses so far. 
■Cultivators also just take to chance cultivation, often 
in mixed cropping. These pulses are greatly disease and 
pest ridden. If there is a good grain setting, these are 
harvested for grain, otherwise these are fed as fodder. • 

We expect this state to change and, therefore, with due 
attention, there is no reason why there should not be a 
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very subst^^ntial increase in their yields. 

5, The crop chapters give the targets yields, the 
actual realisation o£ which wnuld depend upon various factors. 
Crops would have to be grown in aopropriate places at 
aopropriate times and with the required backing of inputs 
like irrigation, seed, fertilisers and manures, plant 
protection chemicals and the soil would be required to be 
worked to prooer tilth by using appropriate imolements and 
tools. All these factors are crucial to the attainment of the 
contemplated yield levels. We have, therefore, devoted a 
separate chapter on each one of them to ensure the provision 
of optimal conditi'^ns for crop production, 

6, The history of crop production on modern lines takes 
almost a uniform pattern in India, If the emphasis on 
individual crops has varied in the recent past, it '"as dictated 
by the priorities fixed by the East India Company and the 
successor Government, Then came a review by the Royal 
Commission on Agriculture (l928), whereafter the researches 
came to be oriented and financed by the Indian Council of 
Agricultural Research and commodity committees. The latter were 
wound up in 1965 and their responsibilities token over by the 
ICAR on research side and the Ministry of Agriculture and 
Irrigation through development directorates on the development 
side. The states developed their directorates of agriculture 
and organised research under economic botanists and specialists 
in agricultural colleges or specially created sections. Then 
camethe establishment of agricultural universities in the 
sixties, whereby the research responsibilities by and large 
were transferred to them at the State level. In order to 
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effect co-ordination -af the research problems between the 
Centre and the States or am-:ng the States, various all-India 
coordinated research projects came int':- being. In effect, 
these projects have gradually almost monopolised researches 
on crop production. As long as the broad structure -f 
historical developments is the same as menti-^ned■ here, it is 
proposed not to repeat it under individual crops; only the 
most pertinent points v'd-ll be touched upon wherever necessary, 
7. fhere arc various kinds of demand for agricultural 
commodities, for human and livestock consumption, industrial 
use and export-. In addition, an allowance has also to be 
made for seed and wast-ago. These requirements are discussed 
in Chapter 10 on Demand Projections. These have been kept 
in view while arriving at the targets of area and production 
for 2000 AD in crop chapters* The usual source of area 
and yield statistics, of various crops has been the publication 
of the Directorate of Economics a .d Statistics, Ministry 
of Agriculture and Irrigation, entitled Estimates of Area 
and Production of Principal Crops in India . If any other 
source has been utilised, it has been duly Indicated. The 
following sets of avorages have generally been used: 

i) 1965-66 t? 1971-72 - when the latest trends are 
not very different from the aver'-^ges thus derived, 
li) 1969-70 to 1971-72 - when the latest trends are 
different from (i) or when it is difficult‘to 
build past statistics as in the case of many fruit 
and vegetable crops. 
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iii) 1968-69 to 1970-71 - whenevor a districtwise 
reference has been made to yields or Relative 
Yield Index (RYI - local yield as per cept of 
all-India). When these computations wore 
started in the Commission, the 1968-69 to 
1970-71 was the latest period for which 
districtwise data were available in the case of 
Punjab, Delhi, Uttar Pradesh, Madhya Pradesh, 

West Bengal, Arunachal Pradesh, Manipur, Tripura, 
Orissa, Andhra Pradesh, Kerala, Pondicherry, Goa, 
Daman & Diu, Dadra & Nagar Haveli, Andaman & 
Nicobar and Lakshadweep, ■ In the case of Haryana, 
Rajasthan, Bihar, Assam (including Maghalaya and 
Mizoram), Maharashtra, Karnataka and Tamil Nadu, 
the period v/as 1967-68 to 1969-70. It was 
1966-67 to 1968-69 for Himachal Pradesh and 
Gujarat and 1965-66 to 1967-68 for Jammu 8, Kashmir, 

8. Wherever a statement is made ab^ut the area and 

i ■ 

production relating to 'existing oositi'^n' or 'present position' 
in contrast to 2000 AD, it should bo understood to pertain to 
1971-72 or the averages for the period ending 1971-72, unless 
otherwise specified. 

9. In keeping with the years of production statistics, the 
export figures have also usually been for the years ending 
with 1971-72, unless otherwise specified. 

10. Wherever it has been necessary to give an idea of 
irrigated area, the data for 1969-70 has boon quoted. This 
has been done in order to have uniformity with the State 
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working papers on Rainfall and Cropping Patterns, prepared 
and presented separtitely. When the work relating t'^ these 
v<ias undertaken, the latest irrigation data supplied by the 
States were for 1969-70. In case of wheat and pae’dy, the 
irrigated area is the average of three years, viz., 1969-70 
to 1971-72. 

11. Some of the abbreviations used throughout in the 

cr-^p chapters arc explained below: 

km = kilometre 

m = metre 

M = million 

Kg = kilogram 

q = quintal 

hn = hectare 

gm = gram 

The vernacular names have usually been given in italics in 
this Report but i'^’alics have not bvocn used in the crop 
chapters for words like kharif, rabi, jowar, bajra, ragi, 
etc. Italics have also boon avoided in tabular statements, 

12. A reference can be made to Chanter 14 on Rainfall 
and Cropping Patterns. In order to have an idea of all the 
12 months’ rainfall at a glance, the following code has been 
used therein: 

Symbol Rainfall interval cm per month 

A greater than 30 

B 20-30 

C 10-20 

D 5-10 

E less than 10 in combination with 

A or B, otherwise less than 5 
with C, D or E. 



8 


A numoral subscript to the symbols has been used to denote 
the number of months in which a particular amount of rainfall 
is received. The south-west monsoon months of Juno to 
September are indicated in the centre by brackets, the months 
February to May being arranged on its left side and October 
to January on the right. For example, D1 E3 (A2 B1 Cl) Cl D3 
would be an expression '"'f the entire • year ’ s rainfall, which 
could be deciphered with the help of the above mentioned 
explanations. The same connotations have been used in the 
crop chapters whenever occasions have arisen to discuss rainfall. 
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REORIENT AT I ON OF CROPPING SYSTEM 
1 IMTRCDUGTION 

20.1.1 The most ancient system of cultivation seems to 
have been what is called shifting cultivation which, survives 
in many parts of the; world, including India, among primi'tive 
people. In this country we find it practised in the forests 
of the central plateau and in the heavy rainfall areas of 
the north-east and efforts are being made hero to ween such 
people away from these systems which are harmful to the 

s""'' and vegetation, in the history of agriculture the 
shifting system gave way to the fallow system of cultivation. 
Later with the development of tools and implements to work the 
soil, the knowledge of use of animal dung as manure and the 
different ways of storing water for irrigation, the various 
field systems of cultivation appeared. Domestic.ation of 
cattle and other farm animals had also progressed meanwhile 
and in course of time a pattern of mixed farming has developed 
through the ages which is practised by the Indian peasantry 
in general. The average farmer has a piece of land to raise 
his crops and a few heads of livestock and sometimes a few 
ducks, or hens for meeting his various needs. Another 
significant development over the ages in farming in India was 
the system of rotation of crops which, however, was developed 
on a scientific basis in England during the period 1730-1738, 

20.1.2 Farming systems can be classified on the degree 

of commercialisation involved. In subsistence farms there is 
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hardily any surplus for sale, as the products are mainly used 
for household consumption, ,Most small farms, belong to this 
class. In bigger and partly commercialised forms cash crops 
are also raised and sold though such sales remain well below 
50 per cent of total value of crops produced, , In farms run 
on a regular commercial basis the sales of farm products 
constitute the major part of the gross returns, 

20.1.3 The basic classification in which the above 
mentioned farming systems could be fitted would be (a) rainfed 
farming and (b) irrigated farming. The system of mixed 
farming will be found superimposed over these two basic 
systems in varying degrees althrough the country. Modern 
concepts and technology have only tried to systematic; mixed 
farming practices which have been followed in India. The 
scope of mixed farming'is going to get enlarged in future 
with more and more suburban farmers keeping a few milch cattle 
and poultry to supplement their income arid Chapter 33 on 
Mixed Farming has been exclusively devoted to this aspect. 
Chapters 26 and 27 deal with Sericulture and Apiculture 
respectively,' these activities are also being planned on a- 
large scale and, therefore, would contribute to broaden the 
horizons of mixed farming in India. 

20.1.4 Keeping intact the basic structure of farming 
applicable to the country's climatic, soil: and sociological 
conditions, it could yet b© improved through progressive 
orientation in the' following manner; 

i) p.rarming has to bo so readjusted that the 
crops could make the best use of rainfall 
in order to meet the water needs as only 
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84 Mha of gross crooped area would bo 
in a position to be irrigated out of a 
total Ct 200 Mha even by 2000 /D. 

ii) Irrigation water has to be so expended that 
it could benefit the rainfod cropoing ouring 
spells of deficient rainfall v.h'rcve'r possible 
i.G,, the emphasis should be t-,' moke irrigation 
water supplement the Contributicn of rainfall 
to the greatest possible extent, V/here reliance 
has to be solely on irrigation water, its 
utilization has to be maximised both by avoiding 
wastage and taking such crops which are 
most efficient users under the given set of 
conditions. Thus high water requiring and 
long durati'^n cross could be fitted into the 
perennial type of irrigation but w/here water 
cpvailability is restricted in time the crops taken 
should be those whose water requirements also 
correspond to these conditions, 

xii) inefficient crops/varieties should give way 
to more efficient ones from the point of view 
of total production being assessed per unit of 
time and inputs consumed, 

iv) Uncontrolled grazing should be replaced by 
feeding cultivated fodders, for which the area 
■under fooder crops has to increase and various 
kinds of fodders have to fee cultivated, 

v) Short duration field crops have to give 
way to long duration crops like sugarcane, 
banana, plantations and fruit gardening in 
appropriate situations, 

vi) Single cropping has to be replaced by 
multiple cropping wherever possible, 

vii) Natural regeneration of soil fertility has to 
be supplemented by intensive manuring and 
fertilizer application, 

viii) IntjQiiaive plant protection measures should be 
adopted according to need, 

ix) Farm anim.al power should be supplemented by 

machine power according to exigencies in order 
to improve production standards and remove 
drudg.ery from operations, 

20,1,5 There are separate chapters in our Report 
which devote exclusive attention to all important factors 
which have a bearing on the above mentioned objectives, viz,. 
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rainfall in rel'ition to cropping patterns, irrigotion and 
command area development, soil and moisture conservation, 
crops, animal husbandry, seeds , fertilizers and manures, 
plant protection chemicals, farm power and associated implements 
and machinery, /n integrated and broad view of the role of 
these various factors in agriculture, and the farming systems 
most aptly suited to the country's conditions is attempted in 
this (ihapter. 



2 RAIMFED FARMING 


20.2.1 The source of water for farming is mainly rain 
although in some parts 'snovv and dew also contribute viator 
for farming to a certain extent. Rainfall is variable all 
over the v;orld. It is much more so under tropical conditions. 
Different places' receive different quantities of total annual 
rainfall. In some regions, rainfall is restricted to a few 
days in a year as in Rajasthan, whereas it occurs practically 
throughout the year in the areas like Nicobar Islands, While 
the total quantity may be as much as 1100 cm as in Cheerapunjee 
in Assam, it may be even less, than 10 cm-as dn some places 

in Rajasthan, In addition to differences in total rainfall 
from place to place, there is variation from year to year. 
Variation may be as much as hundered per cent in some places, 
/Jso, patterns of distribution within a year vary cjnsiderably 
from year to year. The analysis of rainfall patterns in 
various parts has been carried -out in detail and based' 
on rainfall patterns, 62 regions have been identified in 
the country. The cropping patterns in vogue have been 
analysed for each region. The details of cropping patteaJns 
and livestock patterns in different rainfall zones of 
the country have been given in Chapter 14, 

20.2.2 Rainfall is one of the.main climatic factors 
that affect the choice of crops and cultivation practices 
besides influencing the final yield. Farming system in 
any place is controlled or is determined to a great extent 
by the comount and distribution of rainfall. The soil and 
other natural environmental factors as also the sacio-econoraic 
f.actors affect the cropping system in a place. In the 

areas where frorming depends exclusively on Efflinf'all, the 
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most important determining factor is the duration and the 
total rainfall. The period of rainfall in different areas 
may vary from 1 to 2 months in a year to 8 to 9 months. 

According to the total rainfall, the areas can be identified under 
four groups, viz., heavy rainfall areas, high medium rainfall 

areas, low medium rainfall areas and low rainfall areas. 

Farming in Heavy Rainfall Areas 

20,2.3 Heavy rainfall areas receive rainfall for three 
months at least at the rate of more than 30 cm per month during 
the rainy season, i.e,, between June and September, In some 
areas rainfall amounting to 30 cm or more per month may occur 
for six months covering both pre-monsoon as well as post 
monsoon periods, Thereface some areas where rainfall of a 
lesser magnitude occurs in pre-monsoon as well as postmonsoon 
periods. The rainy season may begin as early as March and extend 
beyond November, The heavy rainfall areas could, therefore, be, 
subdivided into three or four sub-zones. Oae zone can be that 
which receives rainfall only during the monsoon or rainy season, 
that is between June and September, In the second there is rainfall 
during premonsoon as well as post-monsoon periods. In the 
third zone in addition to the rainfall during rainy season 
substantial rainfall occfurs in- the premonsoon or postmonsoon 
periods also. The heavy rainfall areas occur mainly in the 
eastern zone consisting of Assam, West Bengal and other hilly 
States and along the west coast. These areas are also known as 
tropical rain forest areas. 




20.2.4 Nature being more bountiful' with regard to plant 
as well as animal products because of heavy rainfall, those 
areas of heavy rainfall ere more congenial for the collection 
of natural products, /jaother reason why collecting stage 
continued for longer period' in these areas is that natural 
vegetation is more vigorous. It is difficult to suppress 
natural vegetation. The means available in earlier times 
were also not adequate enough to remove the natur<al 
vegetation and grow the desired vegetation in their places. 
Then'came the shifting cultivation which is even now commonly 
practised in heavy rainfall areas. Later, paddy crop 

was introduced and it was restricted mostly to valley 
portions. Gradually, however, paddy was extended to 
higher elevations also to,the detriment of soil fertility 
levels. At later stages, plantation crops were introduced 

in elevated areas. Where population pressure kept on 

« 

increasing and the need for. growdng various other fljald 
crops like maize, potato,.and other tuber crops was felt, 
these were also;intro.duced in the elevated areas. Further, 
due to increase in population, more land was opened up for 
cultivation and many arable crops consisting mainly of root 
crops were introduced, 

20.2.5 The cropping pattern in the above heavy rainfall 
areas shows the dominance of paddy all over. Tuber crops, 
plantation crops and some cereal crops like maize and ragi 
or other small millets also appear in between. Because of 
availability of plenty of grazing areas the animal population 
here.iB fairly high and they are a source of animal manure 
for use on cultivated fields. 
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20.2,6 The cropping system is mainly that of raonocropoing 
here though there is considerable scope for diversifying 
cropping. Dominance of paddy will naturally continue because 
of heavy rainfall; but ample scope exists in introducing crops 
before and after paddy especially in those areas where the 
rainy season extends for a longer period, in areas where 
there is good rainfall during March, April and May, it is 
possible to take one or the other pulse,fodder and vegetable 
crops and the same can be done even during post-monsoon period, 
where the rainfall extends over October and November, In some 
areas pulses are being taken even now, but it is being done to 
a limited extent. Attempts are being made to introduce cotton 
in Sunderbans of west Bengal, A number of green manure crops 
are being tried in some parts ini the west coast. Various 
pulses and cereals also are being taken vdth advantage, 

Greengram and Bengalgram are being grown successfully. In 
recent years, hybrid jowar is being tried after paddy with 
great success in some,parts of Karnataka, Taking of wheat with 
supplementary irrigation is becoming popular. Many vegetafeles 
als .0 are being grown during this period. There is also scope 
for relay cropping. Examples of planting sugarcane before 
harvest of paddy or sowing, of pulses or fodder crops before 
harvest of paddy are available, . Where the temperature conditions 
are milder, it may be possible tc taloo' wheat or vegetable crops 
too as relay crops. The main drawback is the lack of a research 
organisation in these areas to study the existing cropping 
systems and to develop appropriate alternative croping;, sy stems 
for such areas. Water resources are good in these areas. These 
resources should be put to full use mainly by diversifying 
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tho cropping systems so that the present linkage that 
is existing between paddy and p'^verty is broken. 

20,2.7 In heavy rainfall areas rein water can be 
stored in the valleys v.’hich are usually deco, by 
constructing suitable weirlike structures. In some parts 
of the country, bridges are converted into a i^irs::with 
gates fae storage of water. Gates care ko-^t open during rainy 
season when the flood water' can flow without causinc any 
damage to the land as well as to the structure. At the close 
of rainy season, the gates are lowered down and the water 
is held in valleys. The stored water is oumoed and used for 
growing crops during post-monso'-n period which facilitates 
the extension of crop growing season by at least 3 to 4 months. 
The structures can be constructed in series and water held 
practically all along the valleys. This will go a long way 
in diversifying the cropping systems. There is dearth of 
vegetables and pulses in these areas, water stored could 
be more advantageously used for raising these crops. These 
valleys remain dry after the rainy season. At present, attempts 
are being made to divert the flowing water to cover small areas 
under irrigation for cC short period, if water is stored 
the.n the growing season can be extended further . 

20.2,8 Another possibility in heavy rainfall areas, as 
far as paddy is concerned is of utilisation of underground 
water during rainy season itself. Prolonged droughts do 
occur here especially in the month of September when paddy 
is about to head out. At that time i-fe is possible to tap 
underground water which is available in plenty and reduce 
the effects of dro'^ts to a very great extent, a small 
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shallow well caft be dug in every plot and water pumped 
to save the crop from the effects of drought. 

20.2.9 In hilly regions, cropping with cultivated or field 
crops may not be an advisable proposition. At present, 
because of population pressure, even high lands are being 
opened up and crops like maize, ragi, etc,, are being grown. 

As stated earlier, shifting cultivation also is being 
practised on hill slopes, Grovjing of any cultivated crop 

on hill slopes even after adopting soil and water ec^aaBWation 
measures like terracing is not an advisable practice as terraces 
do not remain in condition inspite of care token to maintain 
them because of heavy rainfall. Field crops can be restricted 
to the valleys and the hill slopes put either under forest 
trees or plantation croos or grasses combined with trees, ■ 

Trees grow very fast and yield useful loroducts at/much faster 
rate as compared to low'rainfall areas. Man-made forests can 
be raised with great advantage in such areas. Pineapole can 
be gro'/vn with advantage in all thoao heavy rainfall areas. Raw 
material for paper industry and other wood based industries 
can be developed equally w?ll in these areas , It is, therefore, 
necessary to study the socio-economic possibilities of different 
cropping systems and mark out areas for manmade forests, for 
plantation and fruit crops and for grazing lands. 

20.2.10 The other important aspects that will havo to be kept 

in mind in dcvelooing appeepriato crooning systems in hill slopes 
in heavy rainfall areas are with regard to transport, processing 
and marketing problems. Suitable transport facilities will have 
to be developed for quick transport of products along with 
suitable processing industries in the case of perishable 
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commodities so thit storage losses would be checked. 

A marketing system will have tt be develope.:' tr onsure solo of 
pr oducts. 

20.2,11 In heavy rainfall areas, there is.the problem of 
holding soil ^ situ and also maintaining soil fertility. 

The rains are torrontiol and, therefore, low lying areas are 
subjected to flooding and hilly slopes to c^'nsiderablo erosion. 
In Mature, such areas are protected by naturiol thick vegetation, 
grass and trees. When this natural vegetation is removed for 
growing field crops, the soil is subjected to deterioration 
physically as well as chemically. In heavy rainfall areas, 
leaching of soil nutrients is taking place continuously. It is 
only the deep rooted trees which can help in bringillQg back 
these leached out nutrients to the surface. Freshly opened soil 
appears to be fertile to start with, it deteriorates fast and 
yipldi come down within a few ye-rs. The physical condition of 
soil is lost qjickly. The nutrients that are built up through 
long years are leaclied out very fast. It is therefore a problem 
how to maintain the soil fertility in these areas. If the 
hilly portions are put under grasses and trees or plantation 
crops combined with trees soil fertility can be maintained. 

But if they are opened and used for growing field cro|os, the 
problem of maintaining soil fertility as well as productivity 
becomes a serious one. Even in valleys the problem persists. 

It is for this reason that in heavy rainfall areas, where 
plantation crops like arecanut, pepper, cardamom are grown, 
some adjoining high lying forest area is also allotted to 
plantation owners so that they could use the leaf manure that 
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becomes available for building up the fertility of olantation 
gardens. Now these adjoii^|ng areas are not having tree, growth; 
as a result no leaf manure is becoming available for use in 
plantations. Fertilisers are being used with some radvantage, 
but the physical condition as well as the deficiency of minor 
elements like zinc, magnesium, etc., are limiting the production. 
Many physiological diseases have appeared in plantation crops 
in Kerala and other west coast areas. The problem, therefore, 
of maintaining soil fertility is a gigantic one in heavy rainfall 
areas. Studies should be carried out to pin-point the exact 
roia’ that leaf manure and other orqanic manure can play in these 
areas. Suitable fertility maintenance programme will have 
to be developed by carrying out long range experiments* 

20,2,12 In short, it can be said that heavy rainfall areas 
are quite well endowed with soil and water resources, in spite 
of this, some of these areas occupied by tribal people are tho 
most backward in the country and their economic status couM 
be improved' by evolving farming systems suitable for adoption 
by them, system of paddy growing could be improved consider^ihly. 
Mechanisation could be introduced to improve the drudgery 
in raising paddy wherever it is desired by farmers and where 
it does .•aot lead to serious unemployment of agricultural labour. 
Better methods of raising seedlings of paddy could be developed. 

As against the existing practices, raising the seedlings elsewhere 
could be attempted using underground water rather than depending 
on rainfall only, A lot of organic material is being burnt 
today in Konkan for raising seedlings through a wasteful practice 
known as rabbinq which can be done away v^/ith, 
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20.2.13 There is possibility of raising tuber crops 
Vv'ith great advantage. But cultivation, of such crops 

should be encouraged only after developing suitable cultivation 
oractices designed to maintain soil fertility. Many other 
tropical crops Tike sugarcane could be raised with 
advantage. Even in valley portions plantation crops 
would be better than'paddy. At least some portions could 
be set aside for plantation crops instead of paddy, 

20.2.14 The problem of pests, . diseases and weeds is also 
gigantic one. Because of continuous rain it is difficult 
to control weeds. It is, therefore, necessary to develop 
suitable chemical and mechanical methods for controlling • 
weeds. Posts and disoasoa are also serious because of 
continuous" high humidity. Adopting chemical methods may become 
difficult because of continuous rain. It is, therefore, 
advantageous to develop appropriate pest management practices 
including the use of pest resistant v.-rieties. Use of, chemicals 
will have to be restricted, 

20.2.15 The problem of labour is acute in these areas. 

Density of population is low in the hill regions compared to 
other areas. It is difficult in many cases to carry out the 
operations in time. The work required to be done is arduous 
and exhausting. The climatic condition itself is such 

that that it is difficult to expect labour to put in long 
hours of vork. The human as well as animal population is 
under-nourished and vork, jhe deficiency of calcium, phosph.crus 
and other nutrients in these areas reflect on human and 
animal health. The humid conditions prevailing practically 
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throughout the year result in human as well as animal diseases. 
During recent years, however, the human disease problem 
has been reduced to a very great extent because of availability 
of new chemicals for controlling in sects(vectors), that 
are responsible for transmitting some of the human diseases. 
Malnutrition, how'ever, is yet persisting. Health measures will 
have to be taken, side by side with the development of agriculture. 
It is only then that it would be possible to get the maximum from 
the land in these areas, 

20.2.16 Seeds deteriorate very fast in high rainfall areas. 

It has been shown that good sugarcane material brought from 
outside deteriorated within 2-3 years. Seed! .produced ' and ' stored 
in the same area, for later use will not be good. It is, 
therefore, necessary to raise the seed and planting material 
required for these areas elsewhere and then bring it in. 

Animals also deteriorate very fast in these areas. Those 
moved from low rainfall areas to heavy rainfall^reas deteriorate 
mainly because of the poor quality of fodder which is usually 
low in nutrients particulad^jr calcium and phosphorus. 

It is, therefore, necessary to carry out intensive study with 
regard to production and supply of seeds as woll/6s nutritious 
fodder for animals. There is probably scope for mechanisation. 
Suitable mechanical equipment will have to be developed both 
for cultivation of crops as well as for processing and drying 
of the produce, 

20.2.17 Problem of floods in some heavy rainfall areas : 

The areas prone toi frequent devastating floods are the north¬ 
eastern districts of Bihar in Saharsa and *flirnea and the Brahmaputra 
valley in Assam, By virtue of the geographical situation 
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of these areas vis-a-vis the head catchments of rivers* 
it is difficult to control the floods through engineering 
methodst Hence, the farming strategy should be such as to 
think of escaping and/or‘enduring them. The Assam 
Agricultural University is thinking in terms of placing 
. greater emphasis on cultivation during the flood-free periods. 
The worst period to be avoided is July^August although in some 
years the floods may occur as early as in the first week of 
June and as late as last week of September, Some of the steps 
already thought of on the bnaia of experimental trials ore 
stated below; 

‘i) Rice varieties like CH-63 and Pusa 2-21 can 

be grov/n in the proflood period of February-May. 
A short duration rainfed crop of rice can be 
taken with varieties like RP 79-23, Say._ 
poddy transplanted in July-August may Fo"" 
discouraged as it suffers most from floods. 
Yield of rice from post-flood crops is quite 
good but varieties chosen should be cold- 
tolerant and photo-tin sensitive. 

ii) Late juts/;rop may be discouraged os it 

suffers from floods and the early crop should 
be started even a little earlier than Mcorch, 
Viheat,, mustard, pulses, peas and vegetables 
are some of the other crops whose cultivation 
can be encouraged in the flood-free period from 
September onwords,' 

20,2,18 We favour the above kind of approach and would 
strongly recommend that trials in this regard should be 
pursued on a priority basis both in Assam as well as Bihar 
to change the traditional order of cultivation by avoiding 
the flood-prone months of July and /tigust for as many crops 
as possible. However, an alternative has t o be kept for 
growing some .kind of crops during these two months. There 
are some known varieties of rice which have the capacity 
to keep pace with the rising waters and can grow under 
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deep water conditions. In Assam, bao , the deep water rice, 
arid a sra , the shallow water rice are well-known. These 
varieties have a bettor chance of si-irvival under flood 
conditions of different intensities. 

Farming in Low Rainfcall Areas 

20.2.19 The condition of r?griculture is quite •pre#ariouD 

in the low rainfall areas where pooulation pressure has also been 

as 

building up steadily. M'sdn effort in these are ^has been 
towards developing irrigation f.?.ci3i'tSw%. The anipial industry 
which was flourishing is facing serious problems in recent 
years. It is in the low rainfall areas that best breeds of animals 
can be found even today. The animals are good dual typos, 
for draft as well ns milk production. Sheep industry has 
developed quite'well in these areas. The goat has been 
introduced lately to the disadvantage of the animal industry 
as a whole. There is however good scope for developing animal 
industry again as it existed in the past, 

20.2.20 The low rainfall areas are found in high as well as 

low latitudes. The uolt of low rainfall stretchco, right from 

Kashmir in the north down to Kanyakumari in the south. Although 

and 

total rainfall in these areas varies between 250/750 mm per yeai 
the spread is restricted to only about a few days in Rajasthan 
whereao it extends to about 6 months in the southern parts. In 
the northern part of the country all the rains fall between • 

June to September with peaks in July and August, in the southern 
parts, hovjever,rains start in some areas as ec-rly as. April ar ' 
extend upto November, In the southernnoct , parts of the country, 
rains occur even in November/becember as a consequential effect 
north east monsoon. In the central portion the peak is in 



25 

July and the other in Soptember/October, In the southern 
most portion which is under the influence oiff north east 
monsoon, the peak'is in Novomber/Decembor» The rainfall is 
highly variable in Sll thusre arms ■ both in total quantity and 
also in distribution pattern. There is no certainity of 
anything., .neither the' total rainfall nor the exteoiti'iof it 
during particular seasons. The onqthing that is certain 
in the northern parts is the occurrence of fairly good 
rainfall from mid-July to mid August. In the central parts, 
however, August rainfall is uncoirtain. In south central 
parts September/October rainfall is more reliable. In 
southernmost portion November/December rain is certain as 
compared to practically no rainfall at all during the regular 
months, i.e,, from June to soptember, 

20,2,21 Soils vary considsrnbly in the low rainfall zones. 
In the north they are mostly alluvial. In the central part 
they vary from light gravelly to A.eep black soils and in the 
southern parts from sandy loam to loams with small patches 
of black soil. These soils ore subject to heavy erosion 
because of heavy intermittent showers during the period 
when the soil remains practically bore. In many parts, soils 
are impregnated with salts and in low lying patches alkaline 
and saline soils do occur. Medium and light soils are 
amenable to management, but these are more droughty because 
of low water holding capocity. Although difficait for 
management, black soils have high water holding capacity 
and are suitable for rabi cropping more than for kharif 
season cropping. One interesting feature of low rainfall 
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areas is that there is good supply of underground water 
especially in the northern parts and there is a network of 
tanks in the southern parts 

20,2,22 The dominating crops in this zone are mainly millets, 
j owar and bajra in thphorth, jowar in central parts and ragi in 
the southern parts. Mixed cropping is very common. Pulses 
are grown mixed with cereals. More popular among the pulses 
grown during the kharif season are redgrnm, blnckgram, horsegram 
and greengrem. Wheat and rabi jowar are important rbbi crops. 
Mixed cropping is common in rabi season toe. Gram and safflower 
are often grown mixed with rabi jowar and wheat. Groundnut is 
another very important crop in this zone. There are a number 
of other oilseed crops-sosano, niger, safflower, rape and mustard 
etc,, which are grown commonly in this zone. The low rainfall 
areas are quite rich in the variety of crops grown. The cropping 
patterns also are such that no one crop dominates, unlike in the 
heavy rainfall areas where paddy dominates. All kinds of millets, 
oilseeds and pulses are grown in this zone. As a result, the 
cropping patterns are a mosaic of a number of crops. It is very 
clearly seen in Chapter 14 on Rainfall 8. Cropping Patterns 
that no crop covers more than 30 per cent of area in any 
particular zone. To form a cropoing pattern, there has to be a 
combination of 4 to 5 crops. The main reason for this sort of 
cropoing pattern appears to be the uncertain conditions that 
prevail in this zone with regard to rainfall. Farmers have to 
adjust their cropping system depending upon the season when the 
rains occur, in some years there may be early showers 
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and in some other years thora may be,late showers. Crops 
have:, to be sov^Jn, depending upon the. season when rcains 
occur. If there -’re early showers, crops, like j owar are 
t.-aken. If there are l.ate, shov.vers, preference is for brjra 
or various kinds of otheyfnillcts, 

20,2.23 Although at the outset the scope for changing 
the cropping systems may not appear bright, yet the possibilities 
would not be found wanting on a close examination. There 
are possibilities of introducing new crops. Cotton is 
being grown on large scale in some of these areas. The 
yields of this (fcrop are quite low. Probably, it would be 
necessary to reducethc area under cotton and introduce other 
crops that yield hotter than cotton. Long duration jowar 
varieties are taken during khrrif season; probably these could 
be replaced with short dur.ltion varieties. In some.of the 
areas it may be oossiblc t^hange over from rabi cropping to 
kharif cropping, soma of the area und:,r groundnut could 
be diverted to barley or safflower or even gram. Tho 
possibilities of changing crops as well as the cropping 
pattern are greater in,the southern parts where the rainy 
season lasts for longer period a.nd where there are two peaks 
or rainy periods. Recent studies have indicated the possibility 
of taking a catch crop before the main crop of ragi in the 
main ragi growing areas of the' zone. It is also possible 
to advance the sowing dates for rabi crops. There rare also 
indications that kharif crops could be started early provided 
land is prepared immediately after the harvest of the 
previous crop. 
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20,2,24 Studies have brought out very clearly that 
mixed cropping and relay cropoing could be improved to a 
ponsiderable extent, and new crops could be tried for relay as 
well as mixed cropoing. In general, it can be said that some 
breakthrough is possible in cropping systems in low rainfall 
areas. The work that is still to be done on intensive scale 
with regard to cropoing systems is in regard to possibilities of 
introducing fodder crops in rotation with field crops. It would 
be probably necessary to put the marginal lands and also 
erodable and erode44ands under grasses rather than under arable 
crops. It is also possible to introduce forage crops especially 
the forage legumes in rotation with field crops. Studies in 
this regard are wanting. The emphasis so far has been on arable 
cropping rather than intrdducing forage crops either in rotation 
or alleys. Forage crops have a definite place in these areas. 

They can receive and utilise the rain water wheneveij^t becomes 
available. For field/brops it has to be seasonal to get the maximum 
benefits. The cropoing systems, therefore, are required to be 
worked out keeping this point in view. It will be only than 
that the anima^^^/ealth in these regions can be maintained and 
increased. As stated earlier, good breeds are available 
in low rainfall areas both of cattle as well as of sheep. 

The animal Industry can be built up by adjusting the cropping 
systems to m, et the needs of animals as well as human population. 
There are possibilities of’taking forage crops before or after 
the main Crop where’rains occur for an extended period, it 
is also possible to take forage crops as mixed crops along with 
arable crops. Some studies have indicated such possibilities. 
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Detailed intensive studies would throw more light with 
regard th this aspect of cropping system, 

20.2.25 , Owing to uncertain nature of rainfall in these 
regions, it is necessary to make arrangements to store 
water as and., .whien it is received and use it for 
irrigation during critical periods. The studies in recent 
years have indicated that it is possible to stabilise 
production in these areas by storing rain v^/ater in farm 
ponds and using it for irrigation during critical periods, 

It has been possible to improve cropping systems also 
wherever it has been possible to store water in farm ponds 
in this manner, 

20.2.26 soil erosion is a problem in lov<; rainfall areas 
because of receipt of rain with high intensity in short 
periods, soil and water conservation measures are required 
to be taken in an adequate manner. At present, it is 
diffi-cult to adopt.both soil and water conservation measures 
because of the nature of distribution of holdings. In major 
part of the country, flr.nd consolidation has not been done, 

in Chapter 68 on Consolidation of Holdings, it has been 
indicated that consolidation work has progressed satisfactorily 
pnly in few States. In other states, consolidation work 
is either lagging behind considerably or nothing has been ■ 
done practically. It is a very urgent step that is required 
to be taken so that-, appropriate soil and water conservation 
measures could be adopted without any physical handicap. 

Because of ncarrow long strips of plots, it is practically 
impossible for any farmer to adopt contour cultivration or 
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other measures that are to be taken cn contour. It is only 
through land consolidation that this position could be 
improved. Contour bunding is being done on large scale in 
this area. Just putting physical check is not sjfficient to 
bring about real benefits of soil and water consdKVation, 

The various aspects of contour bunding and other soil and 
water conservation measures have been discussed in Chapter 18 
on Soil and Moisture conservation. Here it is sufficient to 
point out that in low rainfall areas maximum irjiprovement can 
be brought about only through adoption of improved soil 
and water conservation measures incldding the use of farm ponds 
for storing rain water for use during critical perio'ds, such 
improvements can be adopted only if physical limitations that 
exist are removed by adopting aporopriate measures of land 
consolidation and intensifying contour bunding programmes, 

20,2,27 Fertility status of soils in these areas is fairly 
good, but their organic matter content is very low. It is very 

j 

difficult to build.up organic matter content in this zone because 
of high tempercatures and quick disintegration of ofganic matter. 

It is also difficult to add large quantities of organic matters 
to the soil in this region. The addition through roots is not 
much because of poor growth of plants. Even then, the possibilities 
of improving the organic matter content of the soils are available . 
Wherfe cropping is done during rabi season it may be possible 
to broadcast seeds of, green manure crops with the receipt of 
rain in the month of June and incorporate the green material 
in top soil just by mixing with the help of dise harrow 
or Ordinary tillers. This has shov\ai to be beneficial in some 
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of the black soil tracts. Application of superphosphate; 
to green manure crop would further improve not only: the 
green matter yield but also the nitrogen fixation, 
such simple measures are/vailable for improving organic 
matter content of the soil.s in these regions. More 
studies will be required to be carried out to identify 
appropriate natural vegetation which would help in 
preventing soiJb erosion and also in adding organic matter 
to soils. The work done in this regard is, pot sufficient -n 
and needs to be intensified. Forage crops if introduced in 
rotation with field crops as suggested earlier would also 
help in building up the organic matter content of the 
soil, such possibilities are required to be studied in 
detail. It is only then it will be possible to improve the 
physical conditions of soils, 

20,2,28 _ Improvement of physical conditions is very 
necdssary to improve the water holding capacity of the 
soils. The soil storage capacity has to be built up by 
improving the infiltration capacity and the latter by 
improving the organic matter content of the soils. One has 
to be very cautious with regard to application of fertilisers 
in these areas. Heavy application of fertilisers as is done 
for irrigated crops is not possible for dry crops. Judicious 
Use of fertilisers will have to be the rule which will 
include proper choice of fertilisers and time and method 
of application. Placement of fertilisers has an advantage 
over broadcast application, Ualess fertilisers are placed 
at appropriate depths by using suitable implements, it will 
be difficult to get maximum benefit from fertilisers. Time 
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of application also assumes importance because of limitation 
of water supply for crop growth, unless there is sufficient 
water supply at appropriate time, fertilisers would not be 
used by crop plants and would thus yield much less even though 
fertilised. Much more wcrk than what has been done so far ttd.ll 
have to be done . in future in connestion with: 

fertiliser usage, sophistication has to be inttoducpd in all 
these aspects of fertilisation i.e. choice of fertilisers, time 
of application as well as method of application. 

20,2,29 Weeds do play havoc during some seasons. But the 
problem is not that serious as in heavy rainfall areas. Weeds 
can be controlled by adopting mechanical methods. When the crops 
are broadly spaced it would be possible to use the implements 
for removing weeds. Some perennial weeds, however, are serious 
in low rainfall areas, Nutgrass ( motha ) is a serious menace 
in red soil areas and d ub grass in heavy soil areas. Some 
of the crops like groundnut and others, which are closely 
spaced, suffer considerably from weed growth. Appropriate 
chemical and mechanical methods would go a long way in reducing 
the harmful effects of weeds. Since moisture and nutrients are 
consumed by weeds in competition with crop plants, th® weeds 
have to be controlled at appropriate time by. adopting suitable 
’mechanical or chemical methods. Pests and diseases do appear 
seasonally and cause reduction in yields. Pests and disease 
resistant varieties and suitable pest and disease management 
practices also are required to be developed. 
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20.2.30 Farm power appears to be an important limiting 

factor in low rainfall areas. Many operations are required 
to be carried out in time i to get maximum 

benefits. Opportunities for carrying out various operations 
occur in very narrow periods and come vith suddenness. In 
some years, there may be only one opportunity for sowing 

a certain crop. If that is missed, it is as good as 
losing the whole year. To ensure carrying out the aritical 
operations in time, the power requirement will have to be 
much more compared to the areas where climatic conditions 
are more favourable for carrying out such operations. 

The power avilability in these areas at present is quite 
low and increasing the animal power ibay also be impracticable. 
It is, therefore, necessary to examine the need and scope 
for mechanisation. More work is required to be done v«dth 
regard to improvement of implements, both animal drawn as 
well as tractor drawn. Work has to be done flrom engineering 
as well as from agronomic points of view, 

20.2.31 These areas are very good for seed production. 

Because of prevailing dry for very long periods 

during the year, it is easy to store the produce. It is, 
therefore, advantageous if areas are marked out for seed 
production and also for storage of grains and seeds, 

20.2.32 The land use survey if carried out would help 
in identifying areas which could be put under grasses and 

crops and areas where irrigated farming could be 
developed, in general, 'it can be said that level lands 
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which occur the ridge could be put under field crops 
after taking appropriate soil and water conservation measures. 

The sloping lands would go better under grasses and trees, 
because these are highly erodable or already eroded. The 
valley portions could be developed as irrigated lands by making 
use of underground water resource. Wells could be dug or ponds 
could be constructed and water could be used for raising 
various kinds of irrigated crops including vegetables,fruits or 
seed of arable crops. It win be a highly paying proposition. 
Marketing facilities, however, will have to be developed to 
ensure economic returns where such cropping systems would be 
adopted under irrigation. 

Certain case stud. ' improving Production 
in Low Rainfall Areas 

20,2,33 Recent studies have shown that, in the case of low 
rainfall areas, it is possible to avert total failure of crops 
provided that (a) the rainfall is not less than 40 per cent 
of the normal or not less than 300 mm; and (b) the growing 
season is not less than 60 days. Severe droughts resulting in 
total crop failures are less frequent than events such as slight 
delay in the onset of monsoon, extended inter-specLls 
and a slightly earlier cessation of the monsoon. The inability 
to deal effectively with these mild aberrations results in highly 

V ' J' 

fluctuating agricultural production in the drylands. Action 
plans to minimise fluctuations consist of the following steps :■ 

i) monitoring of weather in a given season and 
early identification of the aberrant season; 

ii) implementation of alternative cropping 
strategies; 
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iii) adoption of tho strategy for growing 
fodder crops when it becomes clear 
that tho season is no longer conducive 
for raising field crops 

iv ) emphasis on capitalising normal and above 
normal rainfall years. 

20.2.34 The last point on capitalising normal and above 
normal rainfall years needs emphasis, Siiacc rainfall 

and its distribution is a random phenomenon the above¬ 
normal rainfall years tend to be as frequent ad those of 
drought. However, the preoccupation so far has been vath 
the drought years and little thought has been given to capitalisirq 
the normal and above-normal rainfall years. It is felt that 
above-normal rainfall years, if utilised properly, will lead 
to surpluses which can be carried over and wall make it 
possible to institute on a very large scale such works as 
establishment of grasslands, tree planting, etc, 

20.2.35 Based on tho above considerations, crop production 
plans have been prepared for the /yaantapur and Ahmednagar 
districts as typical case studies under the All-India 

r I ^ 

Coordinated Dryland Research Project (iCAR ), These are 
described in the succeeding p'A’-^nraphs, 

Crop Production Plans - «b,strict 

20.2.36 The following are the factors limiting crop 
production in Anantapur district 

i) Light shallow soils covering approximately 

80 per cent of the cultivated area. Presence 
of compact sub-soils which restrict root 
penetration and proliferation. Low nutrient 
status particularly nitrogen and phosphorus 
and anticipated deficiency of potassium and 
zinc in the near future. 
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ii ) L^w rainfall of 350-560 mm during the crop 
season. Inter-spells of dry weather of two 
weeks* duration or more are common. The 
relatively more assured period is from 
August 27 to October 14, approximately 50 
days. 

iii) Very little irrigated area mostly under 

tanks add wells which in turn are dependent 
upon local rainfall. 

iv) The major crop is groundnut ( 254-thouac^ hoctaroo) 
which is shallow rooted and liable to moisture 
strews at several stages during the crop 
season. Lack of sufficient information 

on management o|/sorghum for the agro-ecological 
conditions in xhe district, 

v) Almost total absence of grasses and tree 
crops which are less sensitive to cyclic 
moisture stress, 

vi) Very low level management of the dryland 
crops, 

20.2.37 Nearly 80 per cent of the Anantapur district is cropped 
in kharif,, Rabi ,1s confined only to black soils occupying 20 per 
cent of the district. Hence readjustment of kharif and rabi 
areas depending on the season is not possible and the focus 
should be on improving end etabLlising production of kharif 
crops. 

20.2.38 Although sowing rains occur in the last week of 
May/first week of June, this is followed by a 4 to 6 weeks 
drought in the months of June and July and most reliable^ 
rains are from August 27 to October 14. Under these conditions, 
hardy crops like redgram, castor and mesta ( hibiscus sabdarifa ) 
could be sown with May rains while crops like bajra, set aria, 
cowpeas, Dolichos lab - lab , polichos biflorus and sunflower 
could be sown from third week of July to third week of August. 
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20.2.39 Groundnut is the most important crop in the 
district and it is also the most risky. Inter-crooping 
systems consisting of rodgram-groundnut or castor- 
groundnut are suggested to minimise the risk. On crusty 
soils and on soils vAth compact sub-soils groundnut could 
be avoided, 

20.2.40 Sorghum; No breakthrough in sorghum production 
in the district is possible unless the kharif (June sown) 
sorghum could be converted into maghr (August sown), 

20.2.41 Pearl millet ; Pearl millet is a much more 

reliable crop than sorghOm. The productivity of this crop 

of . . 

could bo further increased by deep ploughin/vAthin the 
seedlines. But for dowy mildew and sometimes ergot problem, 
pearl millet is the safest crop for the district, 

20.2.42 Harsegrga and redgram; These are the two 
important pulse crops in the district. Yield of horsegram 
could be increased by fertilising with ohosphates. New 
varieties of redgram with synchronous flowering habit 

artd of 150-180 days duration are likely to become popular 
in the district, 

20.2.43 Rabi crops; soils of Anantapur, the 

yield of rabi-sorghum could be improved by advancing the 
sowing date from the traditional mid-October to as early 

as possible in September. The risk associated with 
coriander crop could be minimised by inter-cropping it 
with safflower. 
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Crop Production Plans, - Ahmednagar District 

20.2.44 The factors limiting crop production in Ahmednagar 
district are ; 

(i) About 40 per cent of the total area of the 

district has shallow soils (less than 22,5 cm 
depth) which are highly eroded, 

(ii) lis highly uncertain particularly from 

August, 6 to September, 2 during which time most 
of the ’kharif crops* would have entered the grand 
period of growth or the flowering phase, 

(iii) Pearl millet is the principal crop grown on the 

shallow soils. Being shallow rooted, bajra suffers 
from moisture stress, 

(iv] Topography is highly undulating leading to serious 
soil erosion and runoff, 

(v) Medium and deep soils have an infiltration rate 
of 5-7 mm per hour which results in heavy runoff, 

(vi) Due to absence of a Dryland centre in the 

district, data will have to be projected .from the 
nearby snolapur Centre, 

20.2.45 The shallow soils (40 per cent of the cropped area), 
in which pearl millet is the most important crop, could be more 
advantageously utilised for short season grain legumes such as 
greengram or for intercropping systems such as pearl millet- 
redgram and pearl millet-castor. Hardy crops like polichos 
lab-lab and polichos biflorus could also be taken. The highly 
eroded shallow soils are best used for developing grasslands. 

20.2.46 Cn the whole, the kharif cropping in the shallow soils 
will continue to be highly risky. Medium deep soils occupy 
about 40 per cent ot the cultivated area. Based on the experience 
at Sholapur, it seems profitable that these soils be cropped 
either in kharif or in rabi depending on the season. The 
practices developed for improving sorghum and safflovjer yields 
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at sholapur could be applicable t o Ahrnednagar district. 

The only specific point is that the sowing of rabi crops 
could be advanced much further, i.e, they could be sown 
from mid-August to end of August in Ahrnednagar district, 

20.2.47 It will be worthwhile that the studies on the 
models of Anantapur and Ahrnednagar districts, which 
have been described above, are also made for allthe 

72 drought-prone districts of the country. When the 
studies have been completed, the important results could 
be Implemented as farmers’ programmes for drought proofing 
of the areas concerned. 

Basic Practices for Agricultural Planning in 
Drought Prone Areas 

20.2.48 One need not wait for the studies which have 
been recommended above. There are certain practices which 
the individual dryland farmer can-., adopt to ensure better 
moisture regime in a cropping season. Oae of the important, 
rainfall characteristics to be considered in this context 


is that there are a few intense show/ers, the intensity 
of which exceeds the rate of infiltration, contributing 


t^ runoff, to abcut 10 to XC>t»^r-cent of the annual rainfall. 

do not ensiire complete uitalce of rainfall. 

Wiile on the one hand/on {-tsxotUi>,_hand, they provide 


immense scope for water.harvesting and subseguent use of 
stored runoff. Hence the measures that could be taken 


up should be those intended (a) to maximise available 
moisture supply in the profile and (b) to harvest, store 
and recycle runoff water f or crop production. 
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20.2.49 When water storage is a part of the schorne, the 
first thing that comes to the mind is the use of surface 
reservoirs. Ideal locations especially in cultivated 
fields are difficult and part dug outs have to be used. Such 
tanks range in size from farm ponds with catchments between. 

1 and 10 hectares to small tanks with catchments of less than 
1 ha and are being studied at the different soil conservation 
reserch centres of the ICAR. In a system worked out at the 
Dryland Research Farm at Hyderabad, a dug out tank with a catchmen 
of 0,5 ha is made at the end of a graded bund; the earth spoil 
being used for the graded bund itself, in the determination 
of the size of such tanks, one criterion may be the volume 
of water that would be required to give a minimal irrigation 
of 1 cm to 1,5 cm for the catchment, Jt is also i mportant 
to bear in mind the earth work to storage ratio in the selection 
of site and design of the tank. Certain site specific problems 
as seepage in the red soil areas of South India, may be 
encountered, involving use of seolants. Two types of sealant 
materials could be used (a) the best sealant with a high initial 
cost and low maintenance cost and (b) a less effective sealant 
of local materials wirn low recurring cost. Based oh the work 
done at Hyderabad, asphalt spray of 0,25 cm thicloiagi? a four inch 
plaster of a mixture of sieved surface soil, cowdung and straw 
(10;1:1) appear promising for'the red soils of Telengana. In 
areas where evaporation losses are high, use of floats could be 
adopted. 

20.2.50 Mulching reduces moisture losses. Best results are 
obtained when the mulch covers the entire soil surface. Mulches 
of different kinds are used, viz; organic mulches, plastic 
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mulches, gravel end soil mulches and even chemical or 
•petroleum oroducts. An ideal mulch should docrcasG 
evapor":tion v/hilc permitting infiltration, should not 
interfere or bo destroyed by normal farming and should be 
economic.al. Thus the most practical type of mulching in t ha 
dryland tracts of India would be soil mulch or dust mulch 
itself, created by stirring the surface of the soil to 
keep it loose and rcooptivo to rains during, the crooping 
season. Mulches have been particularly effective in 
minimising moisture losses from the seed zone. Reduction 
in evaporation from soil surface has been reported through 
the use of shelter belts of trees, in areas prone to high 
velocity winds. Weed control reduces loss of stored soil 
moi sture. 

20,2.51 Earlier, the emphasis was on erosion control, 

but the present trend is to combine soil conservation and 

water management. Thus in many areas, the main engineering 

structure is a graded bund or a contour bund v,/ith waste weir 

The specifications of bunds vary from region to region, 

2 

the cross section ranging from 0.75 to 1.5 m, depending 
on the nature of the soil^,, practice of great 

potential is the practice of mulching (organic 

trenching), which consists of keeping trenches filled above 
the soil surface with crop residue (oriented vertically), 
as specific intervals. This practice is recommended in 
situations where other practices fail' as in light soils with 
high structural instability. Greater intake rates are ‘ ' 

' achieved also by leaving the soil surface cloddy. Where 
sub soil hard-pans occur, deeo ploughing and chiselling will 
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enhance the water absorption into the soil profile. 

20.2.52 \A/hen crops are considered for drought-prone areas, 
we hnve always been in favour of providing amply for fodder 
crops too. This stop is very necessary in order' to save the 
livestock which is maintained in such areas, . It.so happens 
that many of the dry areas are the breeding grounds for farm 
ahajmcals. In times of drought, there is mass scale migration 

of cattle and shceo etc to more congeni-al situations. However, 
much of the stock perishes oven during migration because of 
lack of foddor in the \/n.y Creation of fodder banks along 

the route of migration would take care of feeding problems 
during drought periods. About 100 ha blocks in marginal forest, 
grasslands along the route require to be earmarked for production. 
In the blocks, introduction of legumes like Stqlosenthes h umilis 
and Siratro will enhance the quality of hey. Top feed species like 
Leucaen a l eucocephala can also be introduced_which gives high 
dry matter yield when cut at 30 cm height at interval of 40 days. 
The fodder banks may contain at any time a storage equivalent to 
three years production from a good season. If at the end of 
three years, a good rainfall year prevails, the reserves of fodder 
bank may be sold and a fresh storage for three years shall have 
to be made. This v/ay the hay can be renewed periodically. Fire 
prevention is essential, . 

20.2.53 In view of the available technology, it is recommended 
that any strategy for crop planning in drought prone.areas 

in the country should include the above mentioned basic practiaes 
as essential constituents of the package programme for 
implemention under a rational system of land utilisation. 
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Farrain:^ in Modiuin .dairifall ^j-reas 

20»2.54 Yasi areas in the country cano under nodium rainxallj 


wiicrG 


its annual anoant is neither too hi^h n; 


J/' C e O l aV7 • 


On one side oj: the tract there are heavy rainfall, a: 


IS ann 


on the other lor raiiifall areas. .. Iho axinual rainfall in 
the raodiuin rainfall areas varies between about 75 aei.:; 150 cn. 
It could vary every 15 kni or so, riouovorj broadly speaking. 


these aroois could be uiviciGcl into higl 


diani rainfall areas 


and lovj niediuic raixifc.il areas. While the lo\7 nodiuu 
rainfall c.reas are fairly well developed the high nioliura 
rainfall areas lag behind. • In thp latter areas paddy 
dominates and even in loo; inedlura rainfall areas pa.’dy has 
crept in. Wherever the cro'pping h.as boon adjusted acc:'r;’ij.ig 
t3 the raiiifall, distribution, there high yield levels 
are observed. But, \7berover there is emphasis on hi^h 
water reauirin^.^ crops like paddy, th- yields are, opaite 
low. The main thing, thorefox.te, that ,is, required te be. 
done, in the transitioxicl belts is to *iork out appropriate 
cropping patterns taking, into account the soil, c..)iiditions 
and elevation features. In the belt adj oiiiing the heavy 
raiirfall Cjcoas, naturs-lly, it would be possible to allocate 
the low lying areas to paddy cr op. Even the. high lying 
areas are put under paddy at present. If paddy can be 
restricted to loir lying areas and th-t too after making 


arrangements to divert surplus water from the surrounding 
high lying: areas, paddy can be grown quite successfully, 
ii-fter demareating' such areas for paddy crop, the roniainin.g 
areas could be devoted to crops that require lass water 
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than paddy but more water than millets. Thci^e crops arc 
mainly maize, cottonj soyabean and the like. Maize comes 
up well with such pattern of rainfall and similarly cotton 
and soyabean could be grovjn successfully in these areas 
accordin:i to soil type. Lt present, these areas arc poverty 
strikon - not because of poor rosourcos but because of poor 
resource uLanagement. Soil and water resources are fairly 
good in these zones. Soil is fairly fertile although 
deficiencies of some nutrients may be observed in some places. 
Because .of good water resources, response to application of 


fertilizers is remarkable. It is posgiblo to supplement 
water rosourcos by having a number of tanks and vrells. Though 
it would iiot be possible to have irrigation for all the 
twelve months, it could bo provided atleast for eight months. 
Growing of fruit crops and vegetable crops could bo quite 
successful, iuiimal production, especially dairy animals, 
could be quite succcssfta. Sheep farming may not Inadvisable. 


Piggery aiic'’; poultry could be introduced with advantage. 

20.2.55 iilast Uttar Pradesh, Bihar, Ox*issa, West Bengal, 

B-ast Madhya Pradeshand adjoiriiiig parts of Maharashtra (Vidarbha) 
receive a rainfall of about 30 cm or 'more in July and nugust 


and between 20-30 cm in June and September. If all the 
four South Most monsoon months had got a rainfall of 30 cm, 
or more per month, it could be ideal for paddy. Despite 
this not being so, farmers are tempted to go in foi^pacldy 
because of July-i*ugust rainfall, but this proves insufficient 
and hence the crop suffers in later months. The remedy to 
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this situation h/'s nlrG£:..iy oGon suj^ostod in the oarlior 
peragraph, Iri csntrost to this, th^rt; is a lybhsr 
oxtrsiii,o i/hcyo fiolds aso loft fallov; t^^tally in kharif 
sGoson because of the insufficioncy of r-infall during 
June and Suptc;:ab..r nenths for paddy rronin . <aid excess 
:f July and nupust rainfall for ar.ny oth^'u crops, Tli^ 
farners also try to escape the nencnce of uoeds in this 
lUanncr nhich :’roi7 profusely in kharif sccs ni and ovcrarholn 
other crops. Central Madh 3 ''a Pinadesh is a typical example 
of this kind, whoro vast areas are left falloxv durinp the 
khcorif season. Th>- cultivated area invelvGl is laore than 
2 MUa. A part of the kh'-.rif f-^.llovrs is under Im/joAl. 
cultiv^.ti.jn. The liaypXL cultivation really means that 
fields are bunded and water is allowed to stay durini^ the 
rainy scas.ni. These arc poncrally flat lands v/ith very saall 
grade. The wator does not evaporate cntir.j^ly but actually 
by the eiid of Soptouiber or beginning of October it is allowed 
to drain out and then a beginning is made by sowing 


rabi crous like whe^ 


nulscs and oilseeds. Wheat is the 


main crop an: is s ^wn towards dovcLibor begiiining. It 
should be clear that a. good lot of water is arasted 
away in this inaunor without being directly utilised for 
growing crop during kharif season. 


20,2.56 isxpo rim... arts 
lands of Madhya Prod 


on the utilisation of the fallov; 
osh, indicate that the flat lands aro 


idealljr suited f jr pa Idy cultivation. Often, no other 
crop gives worthwhile return in such a situation due to 
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too EUlch soil soturotion nnl spoilr;::o by rniiis. poidy 

followed by pulso cr ;p h-s boon triod with foi;? nujunt of 
success. Otherwise, wio kherif coon cen bo trken, Tii^j 
frrnar is roluctrnt t ; edopt such a proctico si olco rebi cr jp 
is less risky E.nd 'iherif crop (oven poddy) nay siiiior for 
went of wotvoc durin'-; droupht spoils. Irritrti oi ^k'tcr ere, 
however, five strbility -'no insurneno to both kh ;rif one! 
rebi crops. For s’lch Icn's, the Jev;eherlol hehru Krishi Vishw- 
Vidyrlr.ye} Jnbalpur, lios. undertoken an cxperliiiexit f.or tr.kiiip 
soyabean m r-isod bods alternating with paddy bods 6 Lictres 
in breadth. There ore indications that both the'crops do 
well fenorally. For Ir.iids, which have c. slope t.) the'extent 
of 1-3, the water con bo drained off ond collectod' in a farn 
pond nt the Oxid of thw field. In their oxporiuonts, uncy 


load the 


iJ t.. O' 


o: fron the niicro catchnont aroc’s in such a ioiannor 


that it r.ut.ona tic ally passes through poaddy crop before 
reachin fhe farm pond. On the slope is taken the soybean 
crop. The water coll.octud in the farm pond can also be utilise'; 
for one .or tiro irriyati .ns in rabi seas wi. This drained water 
collectod in the farm pond can also be used f or kharif crop, 
particularlj'" paddy, if there is prolonged, drought, nil those 
ways of water aaiirt 2 cnon.t are i/.orth adopting so that kharif 
crops C'vald bo introduced successfully in vast areas which 
are left fall.ow at present. 


20,2,57 Theioc is larye scope for developing better mixed 
farming as well as relay cropping practices in areas of high 
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niediuLi iraiiiicll. It is especially so in carcas v;horo ttic 
rainy seas n is sprea" out stertin^ tofoaoc the en-sot of 
mons oon ant euv^in:; in thc^ost-mons oon pori .t., as is 
obtainahlo in some eastern rno southern parts, iaoil an 
\jator conservation moasures, honovii^rj uouli have t ; he 
tahen in an aoequ'-te maimer in all such cases. If n;tj 


soil is likely to be uashec ai/ay especially from slopy areas. 
If the lanos are very slopinp as fomi in the Himalayan 
ranposj it is better t •'gc in fori'ruit farmino c .oaoinef with 
dairy farming. It is possible to set aside certain areas 
which are hi;knly or odable f oyr development f jrnsts. 

Medium rcinfr,ll areas no‘o the best areas f ^r rainfet farnin;;;;. 
Potentialities are tromondous both for arable cr.fppinp 
as well as fop animal farming and raisins: ..:f f -rcst trees. 
Problems O'f developing infrastructure would xiaturally arise-, 
Processin,-.,, storado ant marketing' facilities v/ill have 
t-o bo developed to exploit those aror-.s to mxii.ium pooexitialitl. 
At; present, those arc least exploited. On the contrary, 
-there has been too much :if pressure of population without 
dovelopixip the -resources. Pressure .»f populr.tini cannot 
be. said to be very Iii^'h but the existing population is 
not havirio: full opportunities to .utilise the resources 
available in these regions. Th^re used to bo problem of 
public health in e-arlior years, but no-w it is not that 
serious. 3y developing suitable mlxel farming systems for 
those .areas, higher population can bo sustained. 


20.2.58 The belt adjoining low rainfall areas has vast 
potentialities. Rainfall is sufficient for raisin many of 



tho arablo ftrcps. Kharif jowar dominates this zonG. Even 


niaizo can bo taken v/ith r.dva,ntnc^» Cotton is a sood crop 
for this znio. Sjyahoaii and a number of other pulses are 
beina taken and yieJ^ds are fairly high. There is possibility 
of. devel jpin:;; water resources through tanks c^nd wells. Growing 
of vegetables and fruit crops is advantageous Dairy fanning 
also can be iiitroducod without inuch difficulty. Possibilities 
of dovel opinr, suitable rotati nis iiicluding leguminous f odder 
crops would go a Ion;,, wa.y in iX.nitaining soil fertility 
in these areas, iit present, gr )undn t forms an important 
crop and many pulses als.) arc taken hich are helpful in 
maintainin soil fertility. Sunflower can be introduced with 
advantage. Even in this area, in s ^cie parts, drilled paddy 
is taken, but tho yield levels are quite low. It is better 
to do a.ira.y vrith paddy crop in this zone and concentrate on 
cereals like kharif jowar, mcaizo and ragi. There are a 
number of pulses and oilseeds which could bo taken in 
rotation with those cereals, ns stated earlier, possibilities 


of introducing forage legumes also could be considc] 


ou, 


Some 


area sould bo set apart for nan ma.do forests especially those 


areas which are sloping and are, as a result, orodable. The 

soil fertility is observed to be on high side. Hesp.nso 

of 

to applicati on/f ertilisors is g o id because of appropriate 
water support. Alkalinity and salinity are not commonly 
observed to be the problems. Natural vegetation in those 
areas has boon grass u’ith s.mio sprinkling of trees. Therefore 
soils are fairly fertile having good amount of organic 



4-9 


iic'.ttor. Those z jxics ore fairly well lovoloped even n :'w. 

Sc';pc exists f >r intrseucin'i new cr^ps an" dovoleping 'better 
rotatinis an." also raixel cropping practices. 

20.2.59 In all those aro.as of iiioliun (hi^h or lj\r) rainfall 
as a wholej power roquirements w.juld bu high. Problon 

of weed co..atrjl is fairly acute. In some areas, it is 
difficult to roi-iovo are^-ds using hurua.n lab,)ur because if 
c .ntinu JUS rainfall fur a nuisibcr Jf days. It is, therefore, 
advanta.goous if suitable chemical raethajds of weed control 
are devel.jpod and p,:rpularisocl, Pest and disease problems 
arc seri::)us because of high huraidity, Thorof orvj, intr ,'d,ucti.jn 
of post an:" disease resistant varioti^-s is an urgent need, 
without vrhich cr jp yields arc likely t.j suffer. Deep 
tillage is quite necessary in these areas. The studies 
carried .jut so far indicate that it is advantage,)us to 
till the soils doop for bettor drainage and weed Gontr:jl, 

For all these reasons the p-ov/or rcquiroinent is likely to bo 
high. It is, therefore, necessary to introduce either 
more bullock power or machines. 

20 . 2.60 It can bo said that the pjtentialitios in medium 
rainfall areas are tromondous. There is considerable scope 
for inproviiii-, the cropping systems. The main objective 
should bo to fit the cr.:>ps into climatic rhythm prevailing 
in these areas. The risk in farming could be reduced 
considerably by growing cr’^ps like maize, j .jwar, 
soyabean etc,, instead .jf attempting to grow crops that 
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■v/oulo rJG:Lii„o much lurccp qucntititus .-f >rr:tcr, Th^rj is 
c .msiiGrcDlv^ ■ scupo f ur improvius, the cr jppi-ic' systems mith 
this ubjoct im view. Mure rosourch rk is requirei t ■ he 
q')no with ruynri to cropping systems as a whole, kvoepinp 
in mi^id at the same time the possibilities of int!■ ;JucIlI;, 
forcao crops ei'chor in r^^tatien rr as mixed crops. 



3 IRI’LlG.a\3D F.JiMING 


20.3.1 'Xhe climatic conditions in raost parts of the country 


ara favourable for raising crops practically throughout tho 


year provided uator is available for Irrigation and tomporaturo 
is not a. limiting factor. It is for this reason that multiple 
cropping even to the oxtont of 3 to i crops is possible in 
India if water facilities are available. The water resources 


of the, country have been indicated in chapter 15 on Irrigation, 
The need for developing water resources for increasing 
agricultural production has also been discussed in detail in 
that chapter, vjhile irrigation support will obviate the 


harmful effects of occasional drought in good rainfall areas, 
it would make possible the growing of commercial crops in low 
rainfall areas. Irrigation, if available during off season, 
could help in e: ;ending the cropping period .as a whole and thus 
make it possible to adopt intensive measures for increasing 
production, which in turn would help in increasing employment 
opportunities, V/here water resources are available in plenty, 
It Would be advantageous to raise crops like paddy, v;hlch would 
require, large quantities of water and which would yield large 
quantities cf grain, VJhere land is plenty and water resources 
are limited, it is better to go in for those crops which 

require less water so that it.would be possible to cover as 

large an area as possible under irrigation. 

20.3.2 Depending upon the source of water supply, it is 
possible to get. irrigation water for almost the whole ye.ar 
or for eight months in a yeari.e., two seasons or just for 
one s.eason in either .kharif or rabi or occasional just to 
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support the conmion crops grown in an area. V7here irrigation 
is available perennially, it is possible to grow crops like 
sugarcane, fruit crops and some plantation crops v/liich are 
perennial in nature and require irrigation thi’oughout the year. 
In areas where water is available for eight months either long 
season crops like cotton can be grown with advantage or two 
crops each of 3|- to 4 months duration can be raised. Major 

and medium irrigation projects supply water either for eight 

♦ 

months or throughout the year. In recent years, however, with 
a. view to making water available to as large an area as possible, 
water supply is restricted to one season only, A part of the 
area is supplied water during kharif season and the another 
during rabi season. Minor irrigation works and other 
miscellaneous types of irrigation works like diversion channels 
etc,,, can supply water mostly for one season. Tubewell 
irrigation system can supply water perennially if the 
underground source is good, similcnly, water supply from dug 
wells is usually available for eight months or more. Depending 
upon the sourqe of water supply for irrigation and the period 
for which water becomes available, farming systems have been 
developed and adopted. The main aim in irrigated farming has 
to be to increase the water use efficiency. The system that 
yields maximum produce per unit of water would be the best. 

It is with this object in view that farming systems should be 
improved. 

20,.3.3 There are a number of fundamental issues that have 

to be considerad in developing farming systems in irrigated 
areas. One of these questions is whether summer irrigation 



should be encouraged. If water is available throughout the 
year it becomes possiole to raise crops in all seasons 
including the summer season. In such situations, it is a boon 
to have enough water for irrigation during sumaer and it 
should be made use of for raising those crops vjhich would give 
maximum returns. In areas where wate;. has t o be stored for a 
long period to make possible raising irrigated crops during 
summer, it has to be considered whether it is advantageous to 
do so. Summer season is usually free from pests and dise-ases. 
High value crops can be raised v;ith great advantage during 
that season. The tendency in many parts of the country is to 
encourage growing of paddy during summer months because of the 
possibilities of getting very high yields. With the introduction 
of high yielding paddy varieties, this tendency is increasing. 

The question whether it is a desirable practice is still 
unsettled. To raise a crop during, summer, water has to be 
stored right tnrough the winter season 5 evaporation losses 
naturally become very high during the prolonged period of - ■ 
storage. In spite of this disadvantage, growing of paddy 
during summer has proved profitable. Because of clear season, 
manipulation for getting very high yields is possible., It is, 
therefore, necessary to leave it to individual farmer to 
decide, whether it is desirable to raise paddy during summer 
taking into consideration the advantages and disadvantages of 
such a cropping system. 

20.3.4 Another question that is usually debated is whether 
there should be intensive irrigation or extensive irrigation, 
whether the same area should get water for 8 to 12 months 



or available water should be discributed over larger area 
by making it available only during one season. For instance, 
if water is available for eight months, should half the area 
get water for one season and another half area duping another 
season or should half of ttie area get water during both the 
seasons. In the fomor case, the beneficiaries will be a 
larger number of farmers at any given time. 

20.3,6 There are advantages in adopting intensive system. 

One of the main advantages is that the total investment 
required for land development would be less, but the 
disadvantage is that less number of farmers will get the benefit 
of irrigation. It has been the practice in recent years to 
adopt extensive irrigation rather than Intensive irrigation. 

The extensive irrigation system can be improved to go a long 
way if water tiiat becomes available is made use of in 
conjunction with rain water and also with underground water' 
that may become available in some areas. In areas whete 
Irrigation water becomes available during rabi season, it may 
be possible to raise crops during kharif season Dy making use 
of rain water supplemented by one or two irrigations. This 
means that farmers can raise two crops - one under full 
irrigation and another under supplemental irrigation. If 
underground water is available, it may be possible to Ifaisa 
crops practically throughout the year using irrigation water 
during the season it becomes available and using the underground 
water during the period when there is neither sufficient * 
rainfall nor flow irrigation. Studies that have been carried 
out all over the country are such that they are not very 
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helpful in developin^j cropping systems based on the idea of 
conjunctive use of rainfall 5 flow irrigation and ground water. 
More studies are required to be.carried, out with tnis object 
in view so that it would be possible to develops cropping 
systems with better water use efficiency, 

20,3.6 Cropping systems in irrigated areas can be developed 

with a view to malting the best use of ill the resources that 

are available under a particular situation, fho, possibilities 

of adopting advantageous rotations and batter cropping patterns 

are tremendous under irrigated farming. The need as we^l as 

the scope are considerable. Similarly, mixed cropping, .relay 

cropping and inter cropping possibilities are also tremendous. 

Once Water is under control, it is possible to manoeuvre the 

cropping systems to the best advantage of farmers, A:t present, 

the cropping systems are developed talcing into account the 

availability of irrigation:water.only. As stated earlier, the 

conjunctive use of irrigation .v?ater with rain water and ground 

water is not thought of. In major and medium irrigation project 

areas, water ,is made available to a portion of the area during 

one season and to another portion during the other season. 

At present, talcing, crops under rainfed conditions during the 

season when water is not available is not very common. If 

rainfed cropping could be encouraged in such, a manner that 

maximum use of rainfallnould be made for raising crops 

without dependence upon irrigation, and water is provided 

only in other situations, the intensity of cropping will 

increase considerably.:. In this manner, it could be possible 

to increase the production to a very great;extent in all the 
project areas. 
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20.3.7 Xo encourage farmers to take to rainfed f;irming in 
the season where irrigation water is not available, it may be 
advisable to provide one or two irrigations to start the crop 
well ahead of season. Likewise it may be advisable to 
encourage farmers to have their own wells to supplement 
irrigation water supply. By adopting various measures of 
this kind the season of growing cin be extended considerably. 
This would provide considerable scope for adopting relay 
cropping and intercropping. The practice of growing maize 
and tur (arhar) as mixed crops in canal irrigated tract, 
where water becomes available for eight months, has been 
proved to bo better than taking two crops of maize. Growing 
of sannhemp- in between maize lines for green manuring purpose 
has beenproved to be very efficient method of maintaining 
soil fertility. After green manuring it is possible to take 
a second crop during rabi season. Studies carried out so far 
have not explored the possibilities of introducing leguminous 
forage crops in rotation with various field crops. 
Possibilities of introducing lucerne as rotation crop are 
considered good. This practice would help in maintaining soil 
fertility at a high level, 

20.3.8 When intensive cropping is .idopted, maintenance of 
soil fertility assumes increased importance. More inputs 
have to be provided to facilitate taking more number of 
crops in a year. At the same time, maintenance of soil 
fertility would not be difficult provided cropping systems 
are developed and adopted in such a way as to include 
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leguLiiinous crops in rotation. Continuous cropping with only • 
one type of crop may lead to serious consequences, but the 
problem can be minimised by grov/ing crops having different 
rooting habits, iftterapts should ba made to take green manure 
crop as a catch crop wherever possible. Similarly, specific 
attempts should be made to introduce leguminous crops 
preferably forage legumes in rotation. Maintenance of organic 
matter content at a high levtil is not verj^ difficult, 
provided care is taJsen as stated earlier to taJre green manure 
crops and leguminous fodder crops. From chemical point of 
view also it is not very difficult to maintain the soil 
fertility because of the scope for using inorganic fertilisers. 
Risk involved in using,large quantities of fertillsors is not 
much. It is, therefore, necessary to apply fertilisers as 
and when required according to the needs of soil,and crop,. 
20,3,9 Physical condition also can be maintained v/ell, 
provided care is taken to carry out tillage operations taking 
into account the soil conditions. Deep tillage is very 
necessary. Only care that is required to be taiien is to see 
that the tillage is done when the moisture condition is 
optimum, if it is carried out when.the soil is too moist, 
the physical condition is likely .to be affected adversely. 
Another important care that is required to be taken with 
reg^ard to soil condition is the drainage. Surface drains as 
well as underground drains aro required to be provided 
according t 0 the needs. The former help in leading the 
storm water out without causing any damage to irrigation 
layouts and at the - same time keepins: the crops unaffocted 
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from temporary waterlogging. Underground drainage system is 
required only in low lying areas, where the danger of water 
accumulation exists. Sometimes, it is suggested that, along 
with the water distribution system, drainage system should 
also be developed. This should be done with care. Underground 
drainage should be provided where it is necessary rather than 
providing surface drainage every\';here. The problem of water 
logging could be reduced to' a considerable extent if the 
natural drains are maintained in condition. This does not 
happen everyirhere. Care should, therefore, be taken to see 
that undergro'ond natural drainage is not impeded on any account. 
If care is taken to see that such impedimenl: does not take 
place, then the problem of drainage could be reduced to 
minimum. It is especially so in level alluvial areas, as in 
the North, Underground drainage system may have to be provided 
as a rule at least in some parts in these tracts. 

20,3.10 Power availability has to be improved if intensive 
farming systems are required to be adopted. Land has to be 
prepared quickly and in many cases harvesting has to be done 
in short period to enable the adoption of multiple cropping 
programmes. Power availability is better in irrigated areas 
as compared to dry areas. This will have to be substantially 
increased if multiple cropping programme is to be adopted on 
intensive scale. The dearth of power is being felt in 
irj-igated areas already. A lot of damage to standing crops 
is reported to have occurred for want of labour to harvest 
the crop in time. In such circumstances, mechanical power 
has to be introduced even for harvesting purpose. 
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20.3.11 The conditions prevailing in irrigated areas are 
favoiirable for development of pests and diseases. Continuous 
cropniiig aid high humidity and lush grouth of vegetation ire 
the conditions that are very congenial for devilopnient of pests 
and diseases. Similar v/eeds assume importance Controlling 
weeds with human labo’or may become difficvilt It is, 
tnerefore, advantageous to develop chemical methods of weed 
control, viork in this direction will have to be intensified. 
Perennial as well as annual weeds assume serious proportions. 
Perennial weeds in v/ater cause considerable damage to water 
co^.u-ses. Control of such perennial weeds could be possible 
only through chemical met. ods, Tiie vrork done on this aspect 

is not sufficient. More intensive v;ork is required to be* done 
to develop proper practices in this regard. Pests and disease 
control methods are becoming available and they are being 
popularised also through extension organisations. The only 
thing that is required to be done is to develop pests and 
disease management practices. The problem has to be seen in 
totality and not from individual pests and disease point of 
viev7. 

Riverbed Farming 

20.3.12 Areas lying adjacent to or surrounded by a river- 
have their ov/n problems. The lands under the influence of 
such rivers which have v/ater supply for tne major part of the 
year are utilized for crop production. Such lands along the 
course of the- lilmalayan rivers which traverse Uttar Pradesh, 
Bihar and West Bengal have attracted special attention. 
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These are variously called as khadil (V/ost and Central Uttar 
Pradesh), dAara (sast Uttar Pradesh and Bihar), ^ar (West 
Bengal). Their extent in Uttar Pradesh and Bihar alone has 
been estimated at about 2.4 Mha"^, The dia ra area could be 
classified into (a) low bank or khodir region, (b) slightly 
higher middle region also called tarai and (c) trans -khadir 
upper relatively flood-free region. This kind of three-tier 
topographical feature is typical of any river, but the total 
width of all tao three taken together may vary considerably 
depending upon the terrain along the river co\irse. In extreme 
cases, the width could be as much as 25 km or so, 

20.3.13 The Governmaat of India constituted a Technical 
Group in September, 1971 to consider the problems of diara 
lands which submitted its report in 1972.^ It covered all 
aspects like soil fertility, soil manageraent, developmai 
of minor Irrigation, flood control, land development and 
reclamation, crop production, plant protection, re search^input 
suppliea, credit, electrification, communication, marketing, 
extension and education, fisheries, animal husbandry and 
micro-level planning. 

20.3.14 We sho'ild like to lay special emphasis on the 
direct riverbed cultivation, v/hich limits itself to a few 
hundred metres' xifidth along the river course. Besides 
utilization of water for crop raising through direct rainfall 

1. 1972. Report of the Technical Groiro on Diaro Aroaa in Witcm. - 

I^adosh nrd Bihar, ^ . .Novf Delhi, Department or 

Agriculture, Ministry of Agriculture a: irrigation, 
Government of India. 
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or irrigatioHj rlvorbads serve to provide soil moisture to 
plants in an eas 3 '’ way because of very Ligli water-table. 

Rivers recede substantially by the month of October. 

Cultivation in the receded beds and even in the islets is a 
common sight between November and June, Cucurbits like various 
kinds of gourds, cucumbers (Kajuy., Icli ira ) and melons 
(khar bula < tar buz) are a speciality of riverbed cultivation. 
Amongst t!ie field crops are seen even \:'.ieat 5 mustard and 
peas, but maize for cobs in April-June period is more common. 
Vegetable crops like potato and brinjal also figi.u*e in places. 
Brinjal produced in sandbeds ( retl-ka-baig an) is mderstood to 
be more delicious than when grown in oth.er sit^iations. People 5 
who have chosen to do this kind of cultivation, stick to it 
and do not prefer other kinds of cultivation. Special methods 
of cultiv-.ition have also come in vogue by usage. V/itli th.. 
advance of season, when the water-table rocodos, the cucurbits 
arc planted in pits so as to allow them to maintain contact 
with the water-table during sui'mnor months. The vinos are 
either trailed in furrovrs or ovoi" s'urfaco duly protected by 
thatched jtctt_i^s, which act as wind-breaks. The way these 
farmers grow the crop, is their ovm innovation. There is no 
guidance to them from scientists and extension workers worth 
the name. This state cannot bo permitted to continue if all 
possible kinds of land bits arc to bo put under intensive 
methods in order to maximise production. Rivorbod farming 
should be developed as a special form of cultivation, Tlio 
work will have to bo organised from a scratch; the crops 
to be preferred 'under a given set of conditions, the varieties 
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and the methods of cultiveition and care, manin*ial and plant 
protection problems - all need to be tackled and then a proper 
advisory service on the extension side must be kept ready for 
helping the growers. 

Sewage Farming 

20.3.16 Utilization of sewage v/ater is another promising 
avenue to increase the scope of irrigated farming. The 
concept of use of drain water is nothing new in the country. 

In larger villages, towns and cities not served by modern 
sewerage, people usually make a provision to lead the discharge 
from their house-drains to their backyards where a small 
kitchen garden is raised or a fev; clumps of banana plants are 
grovm. Preferehce to high water consuming plants like banana 
is given so that slush could be avoided. In cities like Agra 
and Gwalior, where wide open drainage canals pass through the 
city, it is a common site to see the vegetable grovrers having 
carved out their Vegetable plots along both the banks of the 
central channel. Flower plants and fruit trees like papaya 
are also grovm in between. In Poona, the effluent of city 
draina,ge is mixed in certain determined proportions V7ith the 
viaters of Nira canal distributary. The mixture of water is 
utilised for irrigating agricultural lands in the areas 
served by the distributary. Vegetables, grape and sugarcane 
cultivation in Hadapsar, a suburb of Poona, is ful ..y sustained 
by this.kind of irrigation. In Delhi, the diluted effluent 
is v/idely utilized for irrigation of lavms and horticultural 
establishments of the Central Public Works Department(CPWD), 



Tills kind of utilisation has to be popuJ.arisGd more and more 
in all the cities presently sei’ved by a. we 11-doveloped sewerage 
system. In addition, undergro'ind sewerage has to be extended 
with the same purpose in vieir to al]/>ther towns and cities 
so far uncovered by this system. The State Goverimnents should 
provide necessary financial help to municipalities in order 
to enable them to do the job. A system of levying irrigation 
charges could be developed, which v/ould repay the investment 
to a certain extent and the balance could be considered as 
a part of Governments’ developmental responsibilities. 



4 CROPPING SYSTEMS 


20.4,'! Farming systems, which have been considered in the 
previous sections, determine the broad pattern of agriculture 
practised in a particular region or country depending upon 
natural, demographic and economic factors. Cropping systems 
constitute an essential practical step, through which the 
objective of a particular farming system is fulfilled. For 
example j arable farming is one type of system, in v/hich ■ 
various kinds of food crops or commercial crops are cultivated 
involving different field practices of tillage, manuring and 
irrigation etc. Issues like the crops to be grown, the 
manner of growing them and the intensity of manuring and 
irrigation are all determined by a particular type of cropping 
system followed within a particular type of system of arable 
farming. Similarly, ley farming is a system of engaging the 
fields in pastures; but what grasses to be grown, on what 
soils, in what manner is all represented only through a 
specific cropping system relevant to a particular situation. 
Farming system in a particular region is more permanent than 
the cropping systems obtaining it. For example, over 

hills in high rainfall areas the system of raising plantation 
crops is more or less an established fact; but what crops are 
groxra could vary from time to time depending upon changing 
patterns of likes and dislikes, economic considerations and 
pressures of demand of internal or foreign markets. 
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Systems of M-oltipILo Cropping 

20.4,S .There was a time when the-country's economy co'uld 

allo\.' a system: of cropping,, in which everyone oried to produce 
v/'iatever ho needed for his own quireinents. The prerfuare on 
land and resoiurnes was not heavy, A farmer managed to take 
many crops of his needs without difficulty in a time sequence 
and planned mariner on irr.igated lands, .In rainfed conditions, 
he chose to gamble b'-^ thro\/ing seeds of as many crops .as 
possible all at one tune in the same field ,in order to ensure 
that at least one or two of the crops would give him some 
return. It is this philosophy which laid.the foundation of 
mixed cropoing. Farmers are used to broadcast seed inistures 
of-jowar and pulses, bajra and pulses, jov;ar/bajra and 
(arhar )^ wheat/barley and gram/pea/mustard and so on. This 
practide has gained sophistication in course of time and many 
progressive farmers have started taking mixed crops in lines, 
a system also called inter-cropping. The crops could alternate 
with eachiother in the same field, each occupying a-specific 
width in a-specific sequence. This came to be known as 
strip cropping and is considered advantageous to check soil 
erosion, Gompanion cropping is another term, which, is 
often used to denote the growing of more than one crop in the 
same field in a common period of time. For example, sugarcane 
can occupy the main field and its borders and bunds be put 
under crops like wheat and sugarbeet. The system of mixed 
or companion-cropping is c ommonly used in growing vegetables. 
Leafy and root vegetables are often grown in the same field 
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along with some other main vegetable crops. Then, there 

developed a system of relay cropping in which a rotational 

crop is planted at the maturity stage of the previous crop. 

Vast areas in gast Madhya Pradesh and ad joining parts of Bihar 

and Orissa are sown with lathy rus ( khesari dal ) in paddy 

fields in this manner. This practice of relay cropping has 

also existed in vegetable gardening. More the pressure on 

is 

land and resources, more/the need for all these kinds of 
multiple cropping, 

20.4,3 Multiple cropping is one way of economising resources 
and. yet getting increasing returns. Another way to get 
increasing returns from a unit piece of land is through 
multistorey cropping in orchard and plantation crops, i.e,, 
utilise the uncerspace for some vegetable or pulse crops or 
even take some vine crops like pepper or betel. Ratooning 
economises resources in yet another way, viz., by doing away 
the investment in preparatory tillage and seed material and 
giving the new crop the benefit of an established root system, 
Ratooning is an established practice in sugarcane, ■ A thinking 
is now developing to resort to this practice in high value 
crops like hybrid sorghums or even in hybrid cottons. The 
pressure on land utilisation is becoming so intense- that, in 
the case of transplanted crops, scientists are thinlcing to 
utilise the main fields for raising some short duration 
catch crops, specially praise legumes or leafy vegetables in the 
interval when seedlings are grown in nurseries. The practice 
of transplanting is most commonly adopted in paddy and some 
vegetables; it is being considered for being extended to crops 
like bajra and ragi on a scale not so far undertaken. 
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20.4,4 The agrlc'oltijral colleges) research institutions) 
experimental farms and lately the agricultui'al universities 
have all been developing bettor farming practices. Scientific 
li.toratui’e is replete v;ith experimentally proven results of 
crop combinations suited to varijus i^inds of miuitiple cropping. 
In fact, if there is one field in v;hich a lot of effort has 
gone in and \;hich is even nov; popularly preferred for 
3:Lperinientation by scientists and post-graduate students alihe, 
it is this. However, there has always existed a wide gap 
between the knowledge available in scientific spiieres and what 
is actually pursued in practice by farmers. In order to fill 
in this lacuna, the ICAR undertook in 1957 tlirough an all-India 
scherao the preparation of ,a.n inventory of the methods and 
practices of farraing actually folloiwd by tlie cultivators for 
the major crops in various agro-climatic regions covering 
different States. The States sturiied were Jammu & Kashmir, 
Himachal Pradesh, Punjab, Rajasthan, Uttar Pradesh, Bihar, 

Andhra Pradesh, Orissa, Madhya Pradesh, Tamil Hadu, Kerala, 
Tripura and the Union Territory of Delhi, The siu?vey included 
information on land use, cropping patterns and salient 
features of cultivation of important crops like land preparation, 
manuring, irrigation, plant protection measui’es and harvesting. 
Important rotations followed were also notedfand a special 

• -n. ' . . j' • 

mention was made about the farming practices' as 'followed by 
some progressive c'ultivators, A report presenting all the 
information collected has been printed recently and it 
includes a recommendation that "in each State or region in 
the St'.te, the progressive cultivators’ practices should be 
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given wide publicity as a package for the purposes of 
increasing yields. Steps would be needed to ensure his 
inputs for fertilisers and for the plant protection measures, 
both of which require direct expenditure on the part of the 
cultivators."^ 

20.4,5 Recent times have shown a shift from crop production 
as a means of subsistence to commercialised production. This 
has necessitated the use of high yielding and high fertiliser 
responsive varieties, many of which are not season - bound and 
hence are capable of being grown more than once in a year.- 
Such a change from the old to the new order offers an 
opportunity to take stock of the existing cropping systems in 
order to determine which ones x\rill prove beneficial in future. 
Accordingly, the Indian Council of Agricultural Research 
arranged a Symposium on Cropping Patterns in 1968, Working 
groups consisting of agronomists, soil scientists,-: 
meteorologists, statisticians, agricultural engineers, plant 
protection specialists, economists and plant scientists were 
formed for every State for' examining the existing and future 
status. About 80 papers from all over the country were 
reviewed under seven broad groups, viz,, agroclimatic and soil 
zones I cropping pattern in different States”, problems of soil 
fertility and fertiliser"use in relation to cropping patterns? 
Water use and soil management problems of cropping patterns? ■ 


1.1971 • IiJwjstieatioris into MotAods and aTicticGs of Forming 

in Vbrious States, New Delhi. Indian Council of Agricultural 
Rosonreh, 
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engine:riii 35 pov;or and energy aspects of cropping patterns? 
plant protection problems of cropping patterns’ and economic, 
marketing and storage problems oi cropping patterns. The 
States consir.Grod wore Jaimnu a Iia.shmir, Rajasthan, Uttar 
Pradesh, Andhra Pradesh, Tamil iiadu, Karnataka, Kerala, 


Gujarat, Madhya Pradesh, Maharashtra, Bihar, West Bengal, 
and 


Orissa ^ Assani. Besides various aspects, specific agronomic 
recommendations uere laid do’.ni for different parts of the 


GOLintry indicating the existing and proposed crop rotations as 


v:ell as cropping intensitites.' 


^0,4.6 The feeling in favour of multinle cropping system 


Is of earner 


aus' ufcjeii ’su' xaC'enso' that'closely on tho hee 


/'y .; ■ If wa's 


u'j vwxapia^iiu'U'aTirer'a'*'s5'r]rpx)saunr"'OTr uirrs 'S'uu'^/oct in ly 


Haryana 


jointly sponsored by the Indian Society of Agronom: 


OI tne 


Agricultural University and the ICAR. The record; 


uit t, o 


Symposium contain numerous scientific pa.pers rolov; 


Dutions vary 


different parts of the .cou^itry. Individual contrii 


very 


in content, stylo anc emphasis. Some of these are 


soils, 


exhaustive and do justice to all kinds of regions, 


attempt 


irrigated and unirrigated areas. An example of an 


on right lines is given in Appendix 20,1, 


1 . 1972. Syipocim, on Chopping fcttCrns in^ Sadia. 

il Research. New Delhi, Indian Council'of Agriculturj 

2. 1973, Syiipocinn on Multiple Oopp^. 

New Delhi, Indian Society of Agronomy. 
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20.4.7 Companion cropping in sugarcane with wheat and 
sugarbeet, which is the tninking of the Indian Institute of 
Sugarcane. Research, Lucknow j has already been once referred to 
earlier. ' The Symposium on Multiple Croppixig indicates some 
other alternatives like lady’s finger (Sugarcane Research 
Station, Anakapalli, Andhra Pradesh) and even maize (Sugarcane 
Research Station, Padegam, Maharashtra). Cucurbits are already 
taken with sugarcane tov;ards its planting time in various parts 
of the .country, 

20.4.8 The Indiein Horticultural Research Institute, 
Hessarghatta (Bangalore) has indicated various intercroppings 
with banana in the following manner 

I Assam, Bihar, West Bengal, Uttar Pradesh and Gujarat: 

i) moong (p', baisakh i) - toria 
li) cowpea (p. dofas ii*) - radish 
• iii) cucumber or' purapkin - moong (p\ baisa khi) 

'iv) moong - turmeric/ginger/coriander 
v) groundnut - bottle gourd 
>1) okra (p, sav/ani) - cowpea (P. dofasli) 
vii) maize (composite) - cQV/pea (P. dofasli) 

II Andhra Pradesh, Maharashtra, Karnataka, Tamil Nadu 

and Kerala': 

\,i) ragi (purna) - field beans (lal-lal) 

'.ii) hybrid jow-ar/hybrid bajra - beans (contends) 

.iii) groundnut - beans (contender) 

.iv) scscUiiG, - peas (green pods) .. 

(v) cowpea (P. dofasli) - radish' . _ 

(vl) cowpea (p. dofasli) - cucurbits (pumpkin) 

(vii) field beans'- squashes 
\vlii) radish (Japanese white)’ - cowpea - radish 
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20.4.9 The Central Tuber Crops Research Institote, 

Trivandruiu has sug.'^'ested tix; following kino.s cf 'iiultiale 

cropping involving tuber crops 

^i) tapioca, yarns arnorphophallus as inter crops 
in coconut aic arecanut 
,ii) tapioG-) and ycras as intercrops in ±u'D.e;r, 
iii) coffee, tes and cashew (Curing the first 
Wo to foiji' years) 

.iv) tapioca in rotation vrith banana once in tvro yoous 
(v) logunas like cov/pea, groundnut, black gran, green 
gran, sariiiheiip,3oyabcan. . and vegetables like bhiridj., 

tapioca and anorpiiophnllus 

.vi) rice - rice - sv;e@.t potato 
vii) rice - rice - colocasia/coleus/pulses 

20.4.10 It should be clear from the above review that there 
is no deartli of research material on multiple cropping and the 
opportunities for effecting changes in the cropping systems are 
also tremendous, The tvro symposia .referred to above have 
•i'hdoGd increased the av/arencss on the subject among the 
scientists, but a systematisation of the v/hole thinking has 
not yet taken place to an extent at wnich various alternatives 
coudd be placed before tiie farr.iers. One more attempt Is 
needed to sift the res’ults and rearrange them for practical 
utilisation taking into consideration the soil types, their 
local variations and defining possibilities of adoption of 
various crop rotations under rai.ifed conditions of different 
durations and amounts, under perennial irrigation, 6-9 months 
irrigation or one - season irrigation or occasional irrigation. 
It will be good if the next attempt is made at the taluk level 
and a concrete prograiimie of educating the farmers in tho nev; 
techniques is chalked out and effected actually through active 
extension efforts. There should also bo some machinery to 
evaluate the effect in each taluk and make mid-course 
alterations according to exigencies. 



5 SUMMARY OF RFGOMMiiNDATIONS 


20,5,1 This chapter is more meant to present a synthesized 
picture of the various issues vrhich have been discussed 
individually in various other chapters and which have a 
bearing on crop production. Recommendations made in other 
(jhapters are not repeated here ordinarily. Those arising from 
tills Chapter are given beloi^/: 

1, Appropriate research organisation is required to 
evolve diversified cropping systems in heavy rainfall areas 
instead of the mainly monocropping system with paddy that 
exists at present. Allied socio-economic problems and problems 
relating t o soil conservation and maintenance of soil fertility 
will also have to be studAei. 

(Paragraphs 20,2,6 

.20,2,9 to sajB.U) 

2, Attention shou-ld be devoted to store v;ater in deep 
valleys at appropriate places tov/ards the end of th e rainy 
season in heavy rainfall areas, in order to lengthen the 
cropping .season, 

(paragraph 20,2,7) 

3, In order to ward off the danger of water scarcity 
for irrigation of paddy during prolonged spells of drought 
shallow wells may be dug for storing water in every paddy 
field in heavy rainfall areas. 

(paragraph 20,2.8) 

4, ■ Seed material for high raiirfall areas has to be 

produced elsewhere because of fast deterioration inherent in 
these areas,. ■ ’ 

( paragraph 20,2.16) 
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5. Implements and maciilnery particnlarly salted to 
high rainfall areas will also have to ha developed. 

CP-a?r.graph 20 , 2 . 16 ) 

6. A fanning system do signed to cultivate crops in 
flood-free periods has to bo developed for Assam and Bihar, 

The kharlf crops of rice and jute must be either sovm early 
in order to escape/withstand damage or the varieties should 
be such as to endure flooding (e.g., deep water rice). 

(P.aragraphs20.2.17, 

20.2.18) 

7. Increasing use of forage crops in low rainfall areas 
in .crop rotations or as leys is required to be effected. 

(paragraph 20.2.24) 

3, In recognition of the importance of detailed crop 
planning ;|n meeting the challenge of aberrant weather, as 
illustrated in the case studies mentioned in the text, 

. . . similar analysis and contingent 
cropping plans should be developed for all the 72 drought 
prone districts in the country and implemented as farmers’ 
programmes for drougnt proofing of the areas. 

(Paragraph 20.2.47 ) 

9, In viev of the available technology, any strategy 
for crop planning in drought prone areas in the country should 
include the basic practices described in the text as essential 
constituents of the package programme for implementation under 
a rational system of land utilisation, 

(paragraph 20,2.53) 

10. Kharif fallows of Madhya Pradesh, which are at 
present utilised only-for raising wheat or other rabi crops, 
could be utilised for growing crops in the south west monsoon 
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season top .through suitable water management programmes. 

(paragraph 20,2.56) 

11. Cultivation of pulses/legurninous crops in rotation or 

as intercrops is recommended in canal irrigated tracts for 

purposes of green manuring and maiitenance of soil- fertility. 

(paragraphs 20.3.7 
and 20,3.3) 

12. -Weed and dlsease-pest control measures are specially 
needed to be developed for Irrigated conditions and heavy 
rainfall areas, 

(Paragraph 20.3.11) 

13. Riverbed farming has to bo developed as h distinct 
way of cultivation, specially for vegetables and melons. This 
has been a neglected sphere and, therefore, requires the 
attention of the scientists and developmental authorities alike, 

(Paragraph 20,3.14) 

14. Sewage farming utilising town effluents for . ' o 

irrigation should be- developed to the maximum possible extent. 

Some of the expenditure' Incurred on this could be recovered 

tlirough charges which can be levied on effluent irrigation and 

the balance, if any, could be ti’eated as developmental 
expenditure, 

(Paragraph 20,3.15) 

15. Scientific investigations into the subject of 

multiple cropping and crop rotation in various parts of the 

country have yielded valuable data on new patterns of cropping 

suitable to the respective areas. There is naif a pressing 

need to make a reappraisal of the various possibilities to 
evolve cropping systems for covering all kinds of soil, 
rainfall and irrigation conditions as obtains in every taluk. 

The cropping systems so determined should be put intO' operation 
through active extension efforts and there should be a machinery 
to assess the progress and to effect mid-coursc alterations 

according to need, (Paragraphs 20.4,5 to 

on i -1 n 




75 




o 

og 


x: 

rj 

Cl 

rJ 

in 

fu 

ft. 


rJ 

■rH 

PQ 

4-1 

O 


m 

c 

o 


a 

1% 

-p 

c 

a 

p 

a 

m 

4-1 


3 


• 

O 

oo 

>s 

H 

Q 

li-i 

r-i. 

a, 

.1 


P 

I'l 

44 

to' 

:0 

*H 

■P 

r,! 

P 

O 

Qi 




'o 

a 

to 

o 

Q. 

o 


O 

H CO 

Ti V rJ 

' o 

a p 

p fij 

a "O 
p c 
p a 

ffl P 


o 

p 



P 

O 

r w 
to 
a 
M 

T3 

O TJ 

o a 
p P 
p u 
a 

p p. 

o P 
p a,- 


p fft 
a p p 

PC 

ft a 

p >i« 


a a p 

-H P 
a p pi 

a a 

p.Ap: 

I p 

^P 
O 'O 
O TS « 

a ft 


p 

, c 

+ a 
a >iP 
N a a 

•H iH 'H 
fO CO 

e a a 

^ p 

p +. 


C P ft 


a 


a criTS >1 a 


o TJ N 
o *0 p 
H a a 
p fte 



s 




d d 


a 

p 

d -H 


3 

i9 <0 

a + 


a 

d d 

ft 3 

> 

1 o 

3 P 

3 ft 

d 

P 

a ffl 

P 0 3 

d 

P a 

p 

a a o 

a 

a ft 


P 0 

ftp 3 

? p 

a-' E 

1 + 

a a — 

O p 


a 

!3 1 rn 

P O 3 

rH 1 —! 

3 


3 -H 

ft . p 

a 

ftd o 

p a 

a cc; p 

a 

a d • 

O P P 

a ra ftd 

a a ra 

p o ftd'-'<: 

ul 

d ft'-' 


a 

a 

a 

P 

a 

a 

p 

a 

Ul 

p 

p 

p 

p 

h 


a 

a 

a 

p 

pj 



p 



t5 

c 

a 

P 


o 

p 

• a 

>iP 


o a a 

p ftp 
+ P 

p a.a 
o P 45 a 

p ■ 


a I 

p p 

•r4 P 

a a 
ft I 

'o a 

oD 5 

a o 
ft-'- 


p 
(gi I 

2'& 

■—TS 


a 

a 


o 

ft 


•• 'H 

E P 

0 


, 3 

a a 

p s 

a 

p 

' a o 

p .a 

a a 

a 

a 

P a 

ft a 

p p 

pi 

a 

PP 

-"d 

0 P 

+ 


a a 

41 

ft a 

>1 

w 

45 a 

a 


a 


j j P M 

I>^_^P o 
a p a 
as TS ftoft 
• • - a 


p 
a P 
a a 
5 
a 


p 

P 

a 

45 


a 

P 

ft 

ftft_^a 1 3 
. .d a a 3 

a 

3 

p 

w 

in 

a 

d 3 P 0 

p 

a 

3 

3 

3 

a p 3 P 

a 

E 

a 

a 

a 

ft p 'p ft 

E 


T} 

"d 

a 

ft 


({) a 


a 
p 
3 

■p 

a 

p 

3 ' N P d a 
-.-iP 3 a c 
I a -p ft E a 

a p a a a a 
p p a a p cn 
o a d d a 3 

ft P. ^ 5: 45 a 
d d d d d d 

a a a a a a 
ft ft ft a a ft 


d 

d 

a 

I ^ 

d d a a 
d a CO a 
a ftp 45 
ft I a o 


a 

CO 

p 

a 

e 


p 


p d 


■ a 3 

d 

a s 0 

d ft 

P E 0 

a 3: 

3 3 E 

ft 0 

■p a 1 1 o 




j 


Q 4 s-i 


a 


o E I I - - . . 

a a P a a a a P a a 

appaappap a 
■oaddooaad 
ftpssftftEP;? 

>1 >1^^'^^ 
j d ■’o ' O d d d d d d 
dddddddddd 
aaaaaaaaaa 
ftftftftftftftftftft 


3 

(j 

p 

o 

Dti 


a 
a 

I 

p 

p 

ft 

E 

COP. d 
P O O >3 

a p a 

p. a a ^3 
a p 3 ft a a 
p p a p ftp 
p a a p a 3 o 
a ft a p a p 

d P ;'4P d P 
p a ft E a 45 p 
m P 3 r; N p a 

£ S'35sa^ 

p 

p -~- 

a 

3 


3 

p 


CO 'H 

O 4^ 
a a 
p 
a 
a 




a a 
O 3 
I -H 

3 P 
O ra 
3 a 


P 

G ^ 

a P 

P ft o 

P 3 

a a da 

ft d • - 3 p 
45 P a p ^ 
s p 3 ad 

a a ft s ft S'-- 
a p 3 d a p 
p pad 3 
a •» a P p p ft 
d a p a a k^p 
a a p ftd d a 
p 3 a s p ft ft 
p N a p 3 a 


pQ 


■H 



76 


V 

■p 

c 

o 

u 


o 

CN) 

X 

g 




n 


rt) 


u 

•H 
U 

Q) 

E 

B 

4- 
(U 
N 0) 
•H £ 


-H fO 


V-l 
(T5 

U 

? 

U fdl'o O 4J 

•H • 

U 


•H ^ 
-C Q 


>1 

CD 

/H 

Ul 

fC 

Xi 

u 

o 

o 

-P 4J +j 
rt) tr) m ft) 
•P <U 0) (U 
Q X 

Oi^ ^ 


c. 

(0 

ft 

t3 


(t) 

c 

O 

c/1 

• 


OJ 

IS) 

CO 


ft) 

c 

o 

CO 


m 

H 


+ + 
cu p 
N fO 
•H X 
CO P 
E CO 


- ^ 
TO p 


ft 


CO 

ft 

o 


? ccrf CC' cO 
CO jxj ft^ 

d) <!)(!)(!)>( cO 
N N N ft d 

ft ft ft ft p p 

cO fO cO cO (0 CO 

£ E E E O E 


Ot 


E ft 
ft) Z 
P ^ 
O Dift 
cO 

P o 

° § 
N I 
to Q) ft 

ft rj 
ft P ft 
ft: CO rj 
Oiftl X 

■;! i J 

N N 
p ft 'H 
O CO CO 
ft E E 


'h 

c 


cO 

n 

o 

CO 


CD r' 

_ -ft 
ft Tj (N CD 
2 CD un 
—' (D CD B 

ft to 

^ 

ft Z TO 
ft-^ CD 
I ft CD 

B CD 

0) r 


rj CO 

c 


? ft 


^-f 

d p 
d CO 

o s 

p o, . _ 
o He E 


(!) 

isl 

ft 


(0 
d 
P 

0) CO 


>1 

CD 01 
<u ft t) ft) c 
ft d 'O CO o 
d ‘ft co ft o 
•ft I ft I E 

p) B B ft P) 

fO fO fO cO fO 

CD ft CD ft CD 

ft O £ O ft 

3 ft ^ ft 3 

d) 

tj 'U 'O 'O N 

'O to ^ to ft 

cO CO cO cO cO 

ft ft ft ft E 


to 

C 




G 


G 

p 

0 

o 



ft 


ft 

G 

o 

c 



a 


G 

ft 

E 

0 



d 


ft 

W 

1 

0 


g! 


G 

1 

d 

CO 

E 


G. 

ft 

C 

0 


ft 

1 


G, 

0 

G 

ft 

X 


ft 


Gl 


G 

G 

G 

ft 

G 


x:| 

w 

X 

ft 

G 

o 

G 


uJ 

ft 

Oi u 

G 

ax 

E 

1 

•H 

1 

a 

CJ 




o 

o 

6 

I 

P 

>1 1, 


ft 

W ft 

ft 

>1 


D1 

G 

O 

o 

E 

i 


B 

0) _ 
01 ft 


0) 

f 

(!) 


0 ft ftl 
01 P p 
fO o 


CO (0 
p ft 
CD O 


d fO O CD 

W CD ftift 

d) d) d) d) d) 

N N N 14 N 

•H ’H 'H T-l ’H 

rd fO fO fd (0 

E E E E E 


S' 

o 
o 
E 

i) 

(0 

ft p ftft 
CD 3 
E >1 I 

c »H 

u u 


B 


fO CO 
ft p d 
O (t! CO ro J 


di 3 Ui o I 

d) d, d) ^ 


(D ft 

d) d) 


ft G 
ft ft P 
O O CD 

"p.'S 
CO p d 


to 

(0 p 
d 


d to O cO G ft 

o ft CO Oi cO P 

CD G P to 

p p CO CO ft 

CO O C X ftft 
O -ft CO X! E CO 

ft CO p p CO N 


o 


(SI N N cO N N 

P ft ft ft ft ft ft 
O to fO (0 O CO to 

ft E E E ft E E 


G to 
ft C 
ro ft > 
ft rO tO ft 
ft ft cO O 
X! 

p O' to (0 
tO G JG ft 
x: ft cO Pi 
ft CO 40 cO 
ra ft t/3 a, 
p 

x: ft •. p 

ft E rO O 
d O >1-^ 
O U rO (0 
C0-- o E 


to 

G 

G P W 
d ft 
p ft o 
^>1 ft ft 

x: CO p 

O' 01 ft 
G 0 W 

- x: ft 

E 2 m to 


ft 

•H 


G » 

0 ft 
ft ft 
ft 
3 G 
O CD 
ft ft 

ft % 
O E 
tO 

CO p 
I—I Oi^ 
*H —^ 

o 

CO CO 

p 

^»1ft 
> 


CD 

x: 

p 

o 

ft 


t!^ 

G 

cO 


3 

o 

ft 

ft 

o 


fD| 
ojto 
I CD 
>1 CD 

to to 
to C 

fO 

Pi H 


ft (D 
fd 

0) u 

fS 

hh 

to to 
to to 

G rJ 

a a 


G 

O 

ft 

c 

o 


t)' (!) 

CO to ft CD 
ft rJ fO G 
ft a ft cO 

G I O U 

CO ft a p 

CO I G 


p 

CD 


G 

CD 

.1 


G 

G 

G 

O 

X 

U 

d) 

ft 

G 

ft 


P 
G 
O ft 

a G 

^ j 


0 

o 

E 

k 

G 

G 

« 


• I >V I I 

^ G > O' S G to ^ p 
>X2 d^ftG'd (J 


G 

1 

G 

1 

J 

G 


G 

1 

X 


a 

^ ax> 
to . G 

^ Clj ^ 
H /C 

P 

to 

G 

to 

n 

0) P 

w 

to 

O 

G 

d 

G 

d 

G 

rJ 

d 

G 

ft 

a 

G 

a Gl 

> 

G 

G 

a 


Appendix 20.1(contd 


I 




cn 


c\ 


77 


rs 

o- 













O 

(Pi 














to o^ 

ro 






d 








C ro 


• — » 





o 








*w 


Eh 






(U 








iH 

I 

1 <p> 


t 



to 



0 





1 


r-x d 

r~v ro 





c 



4-> 

c 





rJ O 

Ui 


w 



‘H 



fd 

o 




d 


£ O 

d E( 


d) 



1—i 



4J 

D 




d 


d to 

P'--' P 


G 



1 



0 

D 


d 


(3 


(0 C 

rC g 


rj 



0 



. C3 O 


o 

i 

a 

a -g 

rH d *g 


1—( 



D 


g 


n d 

(i) 

CO 



rH 

0) (C 


xrs 

g 

rJ 


rj 

V 

1 

o 

to 

d 

c 


>1 

? (3 a 


D 

o 

0 

D 



0 

P 

o 

c 

C 

m 


d 

0 CO 1 


— ' 

0) 

43 

O 


o 

o 

P 

CO 

•g 

o 

E 


d 

rg G >H 

1 

CO 

CO 

g 

a 


•<— 

5 

£ 

C rH 

rH 

(0 


rj 

-^■g d 


d 

c 

fO 

d 


CO 

d 

•g 

I 

a 



a 

to rH d 


c 


1 

C 

o 

c 

1 

c 

rH 

(3 

p 

>1 


d 1 ,4 



g 

0 

0 

o 

*H 

p 

1 

O 


rH 


c 

c ^ a 


rH 

1 

rJ 

to 

to 

o 

(0 

o 

>1 


E 

g 


:? 

re d 

E 


43 

(3 

d -P rH 

g 

d 

T 

p 

(0 


o 

rHd C 

rJ 

g 

3 

g, 

O 



p 

? 

d 

o 

•g 

o 


CO 

, Co (C 

g 

c 


CO 


g 43 

0 

o 

d 




cla E 

a 

o 


1 

1 

1 

c 

a 

1 

0) 

g 


p 


1 

D 

In 

0 

>1 0 

g 

0 

o 

0 

c 

o 


o 

>1 


p 

N 

r-* 

p 

rJ 

to 

p 

nj| 

N 


I, 


o 

fH 0 

d 

g 

0 

*H 

•H 

g 

's 

•g 

p 


•g 

g 

CO 


g 

g g p d 

0 

g 

a) 

m 

(3 

0 

(3 

0 

a 

o 

0 

p 


*H 

o ( J ro 

0 

cp 

O' 

E 

g 

e 

•r-i E 

0 


E 

p 

(Cl 

d 

P 0 rH 

a 


w 

'd 

d 


o o 

4-1 +J 
rj rj 

4-> 4J 
O O 

& a 

d u 
o o 


o 

o 

B 

I 

rt) 


o 

+J +4 
fO PJ 


<y 

JZ 

I 


4J 

O 

a 

I 


d 
tS! 
‘H 
rO (3 


E 

■o 

d d -p 
Cj -P fti (1) (0 


to 
o 

■P I rH 

to--' 

(1) tH (0 

x: 'O -p 

5 -H d 

^ I 4J Ci1 
CO ^ C-I fO o 

T3 -J- o' 

C ro V 43 
fO CO > 

H CX 
m ix u 


I 


w 

> 

i 

-p 


ag 

ro 

p 

p 

0 P 

d 

>1 >10g 0 

*■ 

5 

'w' 

m 

0 

p 

P (C 

0 

0 

(3 

0 

5 

c 

0 0 0 >. d p 

c 

0 

>1 



0 

0 

43 

0 

0 P 

1 

0 d d p d P X 

o 

p d 

>1 0 

r\ 

B £ 

P 43 43 


O 

r-i 

5 3 ,5 3 1 

c 


d d 

0 


d 

1 

5 

5 

I 

p 

a g g 1 (0 1 d 

E 

1 w 

0 d 

r-H 

g 1 

iU 

1 

1 



P 

o 0 ^ a'-' 0 

1 

‘u 

a fi: 

P 

0 

(3 -g 

0 

'H 

•H 

P 

■J 


0 1 CD 0 

p 

c 


. a 0 

0 

t —1 rj 

a 

0 

0 

n 

0 

P CO (X) 0 

ni 

0 

c 


P 

0 



P 

P 

p 

a 

P 

0 0 0. 

0 

rH 

0 

c 

a 



O 

01 

0 

o 

« 


P (t rj H p r; 


, E 

0 

pi g 

u 

PIP 

a 

1 

31 

H i-l ^—-H ^ O 

3 

c 

0 

E 

0 

0 

ro 1 

+ 

+ 

+ 


0 

p P 

1 

o 


0 

> mh 

g|o 

0 

g 

0 

o 

Q 

E 

>1 >1 >1 0 >1 


1 d 

1 >1 



N 

N 

r,) 

g 

N 

P 


■o d d d d 0 d 


rH 

0 

*«H 

0 

^ ’H 

*H 

S 


'H 

g 

d d d 0 d g d 

g 

g 

g p g 

O III 

(0 

o 

0 

0 

0 

O 

0 0 rj w 0 p 

0 

o 

0 

0 

0 

p 

p E 

E •'-(43 

E 

E 

p 

a a a'^ a-p a 

, g 

0 

rH 

g 



P 


0' 











•g 

0^ 


c 











43 

(■p 


a- 











O P 

43 

C.n 










C 

*fH 

P 

g 











c f.; 

g 


r.'i 











O ft 

i* 

rr 

Igil 











•f-{ 


d 












C'l r,.i ;J 

*rH 

1—i 











o d 


cn 

rj 











g -g 



p 

00 










U) 

s. 

*** 

p 

P 










P -g 

p 

d 

Tg 

V 










rj g 


r,' 

.'v 

’r^ 











o 

■p 


0. 


E 

O <H 
u r: 
—' IX 


,Q w 
d 

o di 




•H 

•H 

-H 


197 3 - Sy:nposiurr, on jifultiple G^^opping^ New Delhi, Indian society of Agronomy 


21 


FOODGRAIN CROPS 


* » » # 
» # » 

* * 







21 


FOODGRAIN CROPS 

The crops included are: rabi cereals (wheat, barley 
oat, rye and tritical^), kharif cereals (rice, maize, jowar, 
bajra, ragi and other small millets) and various kinds of 
pulses, which provide staple food to the country's population 
These crops occupy at present as much as 75 per cent of the 
total gross cropped area. Despite so much area under them, 
the country is forced from time to time to resort to imports 
of foodgrains. It is absolutely essential to do away with 
the imports in future, rather it should be possible to 
build up surpluses of such an order that exports become 
possible after meeting the country's food and industrial 
needs. There is no room for further increases in the total 
area under these crops because of the increasing demands 
with respect to other kinds of crops. The effective solution 
lies in improving yield standards by various means including 
examination of the possibilities of avoiding the variations 
in production due to vicissitudes of weather. The crops 
are examined in this chapter with this p-rimary objective. 

1 RABI CEREALS 

Wheat 

21.1.1 Northwestern parts of undivided India constituted 
the real wheat bowl for the country. The area under wheat 
was around 13.5 Mha . and production 10 million tonnes in 
pre-partition days. The yield per hectare was of the order 
of 0.7 tonnes or 7 quintals (Appendix 21.3 - Statement I). 

On partition in 1947, Indian union was left with only 60 
per cent of the total area in undivided India. The area was 
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almost made up to pre-partition level and yield was even 
bettered slightly by 1960-61 (12.9 riia and 0.9 tonnes ha 
respectively). This was chiefly due to developments which 
took place in and around Punjab. Research efforts which made 
this achievement possible mainly related to conventional 
varieties. The position remained more or less static upto 
1966-67. As a result of increase in area under new dwarf 
varieties and adoption on large scale of better agronomic 
techniques including irrigation, the production in 1967-68 
increased to 16.5 million tonnes raising the yield to 1.1 
tonnes/ha. The upward trend in production and yield per 
hectare has continued since then. in 1971-72/ the area and 
production were 19.1 ^ha and 26.4 million tonnes respectively 
giving an average yield of 1.4 tonnes/ha, For statewise 
assessment/ the averages of throe recent years, viz., 1969-70 
to.1971-72 portaining to area, production, yield and 
irrigation are given in Appendix 21.3 - Statement II. It could 
be seen that the core region responsible for 70 per cent of 
area and 74 per cent of production comprises Punjab, Haryana, 
Delhi, Uttar Pradesh and l^dhya Pradesh flanked by Rajasthan 
and Gujarat on the West and Bihar and west Bengal on the 
east, each flank accounting for 9-11 per cent of area and 
ll per cent of pruduction. Jammu & Kashmir and Himachal • • 

Pradesh in the north account, for 3 per cent of area and 
2 per cent of production. Maharashtra and Karnataka in the 
peninsula account for about 7 per cent of area and 2.5 per 
cent of production. Yields in the main belt vary between 
approximately 1 and 2.3 tonnes/ha with the exception of 
Madhya Pradesh, which records only 0.78 tonnes/ha. Maharashtra 
and Karnataka have yields of the order of 0,5 tonnes/ha only. 



21 . 1.2 


yi 

The distribution of me=n daily (rnaximum plus minimum 
divided by two) and moan daily minimum tcmporaturos for 
January which is the coldest winter month in most p.virts of 
the country/ have been depicted in Appendix 21.1 - Map 1. 
southern limit of the main wheat growing bolt will be found 
approximately to correspond to 20^C mean isotherm and 12.5'^C 
mean minimum isotherm. in Maharashtra and Karnatahe./ moon 
temperatures vary between 20*^C and 25°c with pockets of 
22.5°c or less here and there and mean minimum temperatures 
range from 12,5 c to 17.5 C. Mean daily temperature is a 
little less in December in these States when compared with 
January, though the difference is generally less than a 
degree. Wheat is a low temperature crop. There is a 
period of 4 months from mid-November to mid-March in the 
north, when it can experience cold conditions - December 
and January being the colder months with J,-inuary as the 
coldest. oempared with this, the peninsula experiences 
jiist about 2 cold months between mid-Novomber and mid-January , 
with December being slightly colder, but the temperatures 
are not as low as in the north. Therefore, the crop in the 
peninsula hastens its life cycle. The some variety, which 
takes about 5-6 months in the north, will come to maturity 
within about 3 months when grown in the south. The plants 
arc shorter in height and tillering is poor. Therefore, 
the yielding capacity of a variety decreases considerably. 
Besides temperature, wheat crop’represents a’resultant of 
three factors whose favourable interaction determines its 
ultimate success. These are (a)‘June-October rainfall, 

(b) winter precipitation of November-February and (c) 
irrigation. Rainfall of the pre-sowing season determines 
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the level of conserved soil moisture on which the crop can 
make a start or carry itself through. The rainfall of winter 
months exerts a direct beneficial influence during the 
growing season itself# but the amount of winter precipitation 
being very smal' it does not have a decisive role in 
improving produt_tion beyond a certain point and wheat areas 
are found scattered over a wide range of rainfall distribution 
(Appendix 21.3 - Statements III to V). Thus# the monsoon or 
post-monsoon rainfall by itself is not sufficient- for optimum 
production. Ultimately/ therefore# it is the extent to which 
irrigation can be provided to this crop which' determines 
its yielding capacity, 

21.1.3 Appendix 21.3 - Statoment.il may now be examined 
against the background of irrigation. The crop is taken 
with irrigation to an extent of 29 per cent of area in 
Maharashtra and 9 per cent in Karnat.:aka, The yield level 
is poorer than Madhya Pradesh in both (below Q,5 tonnes/ha)# 
but this is understandable partly from unfavourable temperature 
conditions prevalent there. Otherwise# in the main wheat 
bolt# it is really Madhya Pradesh's yields which are very poor. 
The yields of West Bengal are compar.able with those of Punjab. 
Production trend in west Bengal gives an interesting picture. 
The area and production were of the order of 65#000 ha and 
50 thousand tonnes between 1954 and 1-956# giving an average 
yield of about 0.75 tonnes/ha. Then the area fluctuated 
between 1957-58 and 1964-65 and the yield levels generally 
remained below 0.7 tonnes/ha. A systematic progressive 
increase is observed thereafter as would be .iseeh from the 
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data presented below: 

Table 21.1 


Area, 

Production 

and Yield of wheat in west Bengal 

Area = thousand hectares 

Production = thousand tonnes 

Yield = tonnes/ha 

Year 

Area 

Production 

Yield 

1965-66 

41.2 

34.0 

0,83 

1966-67 

55.4 

45.5 

0.82 

1967-68 

79.0 

71.1 

0.90 

1968-69 

150.0 

200.0 

2.00 

1969-70 

240.0 

400.0 

1.67 

1970-71 

360.2 

868.1 

2.41 

1971-72 

500.0 

1,152.0 

2.30 


21.1.4 The breakthrough attained in wheat production 
is ample proof of practical achievements of research. . 
compared with many other crops, there is no dearth of 
varieties or techniques in the case of this crop. Also 
there is emphasis towards research on irrigated wheat. 
Scientific improvement does not seem to be a bottleneck 
insofar as wheat is concerned. The developmental 
activities have also not lagged behind in the. case of this 
crop. This can ,be judged from the spread of high yielding 
varieties. The spread of high yielding varieties of wheat 
has far excelled the position of many other cereals. The 
area under high yielding varieties in the Punjab region is 
ranging between 50 to 70 per cent at present and in Uttar 
Pradesh, Bihar and Rajasthan it is ranging between 20 to 
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50 per cent. it is expected that the bulk of wheat area wi- 
be covered with new varieties in the course of next 10 years 

or so. Insofar as yields are concerned, it is claimed that, 
with the double and triple dwarf wheats and with the needed 
inputs, yields of 4 to 4.5 tonnes per hectare are possible in 
irrigated areas. Yields of the level of 6 to 7 tonnes per 
hectare have already been obtained by progressive farmers, 

Krishi pundits and in National Demonstrations. Yields from 
unirrigated wheat can also be made to reach about 2 tonnesA^a 
(0.8 tonnes/ha is the present level in Madhya Pradesh) 
provided high yielding varieties are bred and appropriate 
growing techniques developed for such conditions. At present, 

(a) traditional varieties with limited yielding capacity 
are used in dry areas, (b) proper agronomy in terms of water 
conservation, correct method of sowing, seed rate adjustment, 
fertiliser application etc., arc not fully followed and in 
fact very little or no fertiliser is applied and (c) control 
measures against pests and diseases arc rarely adopted. These 
defects are required to be removed in order to achieve the 
indicated target. Moreover, Maharashtra and Karnataka in 
the Deccan also require attention. It is possible to increase 
wheat yields even in those States provided early maturing 
high yielding varieties are developed for the locally prevailing 
shorter and milder winter conditions. Similarly, suitable 
agronomic methods have also to be developed. The crop does 
not tiller properly in these latitudes. This can be compensated 
by high seed rate. The area in these States could be reduced 
a little, but the extent of irrigation could be increased 
in consonance with the available facilities. 



21.1.5 


It is estimatec^ that about 15 I ha of v/heat area 


could b?. irrigated in 2000 AD. Keeping in vie;/ tliis fact 
suitable area and yield targets have been ,,'crked out in 
Table 21.2 for different states. The chief features v;hich 
emerge from the table are that by 2000 AD. 

(i) the area will stand at 17.55 K ho/ implying 

a marginal reduction from the present level of 
18 K ha; 

(ii) the irrigated area will become 85 per cent 
as against 53 per cent as at present; and 

(iii) the average all-India yield will work out to 
3.64 tonnes per hectare/ the total production 
being 63.81 million tonnes. 

The calculations include the mountainous area of Jammik & 
Kashmir and Himachal Pradesh for the present, but the work 
so f ir done clearly points out that the Nilgiri and Palni 
hills in the south are the primar-y foci of infection of 
black rust and the Himalayas in thci north for yellow rust. 
Either wheat cultivation has to be eliminated from such 
areas altogether or else these hills should be systematically 
saturated with wheat varieties resistant to the concerned 
rusts. In the latter case, a special surveillance service 
for this purpose will have to be organised in the hill 
areas so that appropriate measures for replacement of a 
variety can be taken no sooner it is found to develop 
susceptibility. 



Table 21.'2 

Targets of Area and Yield of Wheat, 2000 ad 

Area = Mha 


Production = million tonnes 





’field 

— 

tonnes/ha 


State 

Total 

area 

Irrigated 

area 

Yield per hectare 
in 2000 aD 

present 

2000 

AD 

present 

2000 AD 

irrigated 

unirrigatod 

Jamm\i & 

Kijshmir 

Himachcil 

Pradesh 

0.56 

0.56 

0.09 

0. 11 

3.0 

1.5 

pun j ab # 

Haryana, 

Delhi, 

Guj arat 

3,94 

3.94 

3.19 

3.74 

4.0 

2.0 . 

Raj asthan, 

Uttar Pradesh, 
Bihar 8.49 

8.00 

5.43 

7.50 

1 

. 2.00 

4.0 

2.0 

Madhya 

Pradesh 

3.36 

3.00 

0.53 

4.0 

2.0 

Maharashtra 







Karnataka 

1,25 

1.00 

0.30 

0.50 

3.0 

1.5 

West Bengal 

0.36 

1.05 

0.03 

1.05 

4.0 

2.0 

Assam, 

Orissa, 

Andhra 

Pradesh 

0,05 

- 

0,01 

- 

- 

- 

All-India 

18.01 

17.55 

9.58 

14.90 




21,1.6 In order to achieve maximum possible levels of 
production, a few precautions arc necessary. Three of these 
are indicated below: 

(i) Discouraging late sowing - with the availability 
of photo-insensitive early dwarf wheats, wheat 
is being sown very late which was not possible 
earlier with the conventional varieties. Wheat 
sown in the normal period (say, October 15 - 
November 30) gives much higher yields than wheat 
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sown late in the season and, therefore,, 
departure from the optimuiT^ range of sowing 
dates has to be avoided. Extension >,;orkers 
should educate farmers duly in this reg.ard. 

(ii) Diversification of wheat varieties - India is in 

a vulnerable position in regard to d'^vastating and 
debilitating epidemics because of the very few 
varieties with very narrow genetic base which 
are under cultivation at present. Two varieties, 
viz., Kalyansona (or its red grained sister line 
PV 18) and Sonalika are most widely grown in 
all parts of India. In Punjab, 90 per cent of 
the HYV area was \mder Kalyansona or PV 18 in 
1972-73. The same position exists more or less 
in other wheat grov/ing States. The hills of north 
India, which form the foci of infection for 
yellow and brown rusts, also have largo areas 
under Kalyansona and sonalika. This unplanned 
cultivation of Kalyansona in the hills has led 
to the multiplication of races to which 
Kalyansona is susceptible. Oontinued cultivation 
of Kalyansona and Sonalika in the hills is 
fraught with grave danger. Experience in other 
countries with wheat, maize and other crops has 
clearly shown the need for diversification of 
genotypes for resistance to major diseases, work 
has to be intensified to introduce diverse gene's 
for resistance in the commercial wheat varieties. 

(iii) storage losses in cereals account for 6-8 per cent 
of the total quantity. These have to be minimised 
and in this work, control of storage pests will 

go a long way because the major toll is taken 
by them. 

21.1.7 It has to be noted that much of the work that has 
been done on wheat has related to the common bread wheat, 
Triticum aestivum . Other wheats, i.c., the maceroni wheat 
(du rum.) and the emmer wheat (di,C.O£:c.UlIl) still need considerable 
attention. while durum has many uses common with aestivum , 
it is more suited for the preparation of noodles, spaghetti, 
samolina and suji , T. dicoccum is specially meant for granular 
preparations and the south Indian dish- uppuma . Some studies 
have shown that dwarf durums utilise water more efficiently 
than a estivum s and, therefore, dwarf durums offer much scope 


where water is a critical factor. Durum and dicoccum arc 
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worth trying for the southern conditions. in 1971-72/ the 
production of bread was 198 thousand tonnes and that of 
biscuits 146 thousand tonnes. The milling/ baking and 
confectionary industries are rapidly developing in India. 

The broad industry has so far been dependent on imported 
wheat from the USA/ Canada/ Argentina and Australia. It is 
often said that this foreign wheat is better for milling and 
baking purposes than the Indian wheat. Although some good 
quality Indian wheats are available for these purposes/ yet 
further work also has to be done. Insofar as the existing 
suitable varieties are concerned/ arrangements for their 
cultivation have to be made specifically for industries. 

Barley 

21.1.8 Barley is a hardy cereal of rabi season. It is 
raised in spring in areas like Ladakh and Lahaul. it can 
give reasonable yields even under low fertility conditions. 

It is tolerant to saline and alkaline conditions and ±s, 
therefore/ preferred on such soils. Best lands with good 
irrigation facility are allotted to wheat; barley comes only 
next in preference both with regard to choice of land as 
well as irrigation. when wheat itself is taken on inferior 
soils/ barley is put as a mixture with it. Mixed crop of 
barley is as popular in the north as the pure crop and for 

this reason irrigation given to mixed crop for wheat gets 

♦ 

counted for barley too. Tferefore/ it is difficult to sort 
out how much of the pure barley crop really gets irrigated. 

Barley has a shorter growth period as compared to wheat. Poor 
farmers living hand—tp-mouth and facing deficit between the 
harvests of kharif cereals and wheat resort to barley cultivation 
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Barley growing careas are dcmarc.ited in Appendix 21.1 - Map II. 
Barley cultivation will bo found to be cenfinod to the north 
of latitude 24°n whereas, a reference to Appendix. 21.1 - .Map I 
would indicate that vrho '.t extends much down south. Mheat can 
thrive under w.armer conditions than barley, oat or rye. 

Appendix 21.3 - Statement VI givc’S the average area and 
production of barley (1969-70 to 1971-72). Uttar Pradesh alone 
accounts for 53 per cent of area .and production. Rajasthan 
comes next with a share of about 20 per cent. The Punjab 
region (including Haryana .and Delhi), Bihar and Madhya 
Pradesh each account between 6 to 10 per cent of area and 
production. All thc3se States put together account for 
95 per cent of area and production. Fluctuations in barley 
area between the years 1965-66 to 1972-73 are presented 
graphically in Appendix 21.2 - Figure I. Except for 
Madhya Pradesh, a declining trend in area is noticeable. 

It appears to bo due to preference to a crop like wheat, 
which has been receiving particular attention in the 
recent past. The following facts have to be reckoned with 
in this connection: 

^ (i) hs already stated above barley becomes 

available in the time interval between the 
harvests of kharif cereals and wheat and, 
therefore, has an advantage for the poor 
people. It has cooling property and, therefore, 
is very suited for the northern Indian summers. 

It is popular in the form of chapatis as well 
as rcady-to-eat paste called sattu . For these 
reasons; barley would continue as staple food 
in certain areas. 

(ii) Barley is useful for feeding to livestock too. 

It is acceptable for milch, meat or draft 
animals equally well. when impetus is to be 
given for the production of livestock feeds of 
all kinds, the role of barley would assume 
greater importance. 
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(iii) Barley has also some important uses in industry. 
Barley grain is processed into malt. The major 
uses of malt in industry are in the manufacture 
of boor, alcohol and processed foods. 

21.1.9 The above mentioned reasons are sufficient to show 

that barley cultivation has to be encouraged. Since it is a 

hardy crop, emphasis has to bo laid on raising barley under 

unirrigated conditions. Barley is a salt tolerant crop and 

suits the salt affected areas. Hawever, irrigation is very 

necessary in such situations. An area of 1.30 |^a can be 

earmarked for irrigated barley. There is a limit to improving 

yield under unirrigated conditions and, therefore, some 

increase of area under this crop seems possible and desirable. 

The present area under barley is 2.58 71^'ha. This area can be 

raised to 5.50 ftfha including 0.34 f^a of saline and alkaline 

lands. The wheat area has been suggested to be reduced by 

0.46 />7ha, which represent marginal and unirrigated lands. 

This area can bo transferred to barley. band use statistics 

for rabi and kharif in Uttar Pradesh, Bihar, Punjab and Haryana 

will show at a glance that lands are kept fallow in either 

season. it should not present any difficulty in accommodating 

the additional barley area in these fallows. Experimental 

and demonstration results have shown that the semi-dwarf 

typos, which are grown under irrigated conditions, are oap.able 

of giving 4i5 to 5.5 tonnes per hectare. Assuming even a moderate 

yield of 3.5 tonnes per hectare on an average from irrigated 

land, the proposed' irrigated area of 1.3 , ifha will give a 

total outturn of 4.55 million tonnes. Improvement under dry 

conditions can lead to increasing the existing yield by .about 

one and a half times even on modest considerations (i.e. 1.5 

tonnes/ha) and, therefore, the remaining area of 4.2 Mha will 
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give T, production of 6.30 million tonnes @ 1.5 tonncs/ha. 

Thus/ the tot..'ll production in .all/ which can be .achiovcd 
by the close of the century will be 10.05 million tonnes. 
21.1.10 in research programmes, the development of 
semi-dwarf fertiliser responsive varieties has engaged some 
attention, because the varieties in vogue hav.e been mostly 
t.all, weak-str.awed and lodge even un-der ordinary fertility 
levels. A semi-dwarf type h.;is already been r.elo,i3ed for 
Rajasthan. Semi-dwarf varieties, however, need irrigation. 
This handicapped their spread in unirrigated areas. The 
com leaf aphid has continued to be a serious pest for 
nearly all varieties, despite efforts to identify insecticides 
or sources of genetic resistance. Breeding for resistance 
to yellow rust has made some progress. Diseases like 
stripe rust, spot blotch, net blotch, stripe disease, loose 
smut and molya disease still require cffectiv-- solution. 

Malya disease has recently assumed serious proportions on 
the light soils of Raj asth.m and Haryana. All such pest- 
disease problems need attention. Even though some efforts 
have been made to develop agronomic schedules for 
unirrigated conditions, such work ree-uircs to be intensified 
much more in future. It has to cover breeding as well as 
plant protection programmes in order to improve yield and 
nutritional quality under dry conditions. Varieties and 
techniques suited to saline or alkaline lands have also 
to be developed. Some other aspects, which will need 
attention in future, are listed below: 

(i) Lodging-resistant varieties should be 
developed. 
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(ii) Breeding efforts are also needed to evolve 

suitable varieties for specific purposes e.g./ 
two-row types are necessary for brewing because 
these have the necessary physical and chemical 
characteristics for high quality malt. 

(iii) Barley is consumed primarily as food, particularly 
in lower income group. TherefCre, improvement of 
nutritional quality deserves attention. Recently, 
'Hily' gene in variety Hiproly has been 
discovered, which improves lysine content. This 
variety also has high protein content. 1 %. 
collaborative programme between breeders and 
biochemists should be developed to utilise 
'Hily' gene. 

(iv) Reduction in crude fibre content by breeding 
varieties which have less husk is necessary 
to improve digestibility. Hulls also foster 
digestive difficulties to human beings and 
monogastric animals. Therefore, evolution of 
hull-less types will Improve the food as well as 
feed value of barley. At present hull-less types 
yield 20-30 per cent less than normal hulled 
types. This drawback has to be removed. 

(v) Selection for increase in total lipid content 
and its,increased concentration in embryo also 
needs attention, because lipid provides 2.25 
times more energy per unit weight than,starch. 

Oat 

21.1.11 Oat grain is used in preparing breakfast food. 

Most of this food is in the form of rolled oats. Rolled oats 
and oatmeal are rich in protein, fat and energy value and 
provide calcium, phosphorus, iron and thiamine also. About 
three or four concerns in mdia are engaged in manufacturing 
this kind of material from oats. Oats have also their 
utility as feed for horses and are excellent for breeding 
animals and younq stock. Their value as feed for various 
classes of livestock, especially race horses,' is due to the 
fact that the^^ are not only quite bulky but in addition are 
fairly high in protein content (17-18 per cent);. Before 
Independence, there was a good demand for oat.grain especially 
for meeting the requirement of Army Veterinary Corps. 
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Sikindr-ib^^d (Bulandshahar, Uttar Pradcah) was can important 

i. 

markot contra for oat grain. in recent decades, howeva.a, 
the demand from the army has declined, since oats are now 
being fed only to special breeds of horses. Hersos -md 
mules arc in goner il fed on other qr.'\ins like barloy and 
gram. . The roquirr-.'ments of the army are being met now from 
the produce from their own farms. Ev,.,n in goner \1, the 
redianco is more and miore on the internal production because 
of newly bred bettor varieties of 7-iUstr ilian stock. The 
imports, which were 880 tonnes in 1964-65, have come down 
to 200-300 tonnes in recent times. 

21,1.12 Oat is a good r-'bi fodder crop and is amenable 
to late- sowing and such late sown crop can supply green 
fodder up to the months of /^pril and' May oven. The oat 
fodder has generally been popular in the wheat belt of the 
country, especially in the punj ab region and adjoining parts. 
Its fodder has been generally used for feeding to 
breeding horses and tonga ponies. However, this fodder 
has a great potential in the future programmes of dairy 
development also, because this along with lucerne and berseem 
is going to be the major protcinous green fodder in the 
northern areas. In this context, oat development has an 
important place and a substantial area has to be 
allotted to it, but this will come out of the total area 
shown under fodder crops in chapter 25 on Fodder Crops. 

The present discussion is kept confined only to grain aspect. 
Data on area and production of grain crop are t available. 
This is a high water requiring crop, because of which 
not much area can bo put under it for grain purposes. 
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but even then an area of 0.5 Hia can be earmarked for it 
in the north within the wheat belt in order to meet the 
increasing demand for breakfast food. This allocation is 
subject to change on the basis, of factual position when 
statistics on area and production become available and its 
food demand gets stabilised, /issuming an yield of 4 tonnes/ha 
with improved technology/ a production of about’ 2 million 
tonnes can be expected from 0.5 t^ha- 

21,1.13 Scientific work on breeding of improved varieties of 
oats was earlier aimed at producing good quality green fodder, 
work in this direction was done mainly at two stations: 

(i) Botanical Section of the Imperial institute of Zigricultural 
Research/ pusa (now lARI/ New Delhi) and (ii) Fodder Research 
Station at sirsa of the former .pupj ab (now in Haryana)., 
improved varieties did not spread much because of lack of 
seed multiplication arrangements. in more recent years/ 
particularly during the period 1961-72/ the Division of plant 
Introduction at the I/iRI has been testing a number of improved 
varieties introduced from Australia/ USA and Europe. /iS a 
result of this work, two varieties 'Kent' and 'NP lOl ' (this 
material was received as a breeding line from /iustralia) have 
been found adaptable to north Indian conditions. The former 
is good both for good quality grain and green fodder. The 
latter/ an early ripening dwarf variety/ is, recommended only 
for grain product ion The National Seeds Oorporation is now 
multiplying and distributing seeds of these two varieties. 

Very little work has been done on agronomic and plant 
protection practices. It is necessary that due attention is 
given to this crop in researches. 7iS the crop is going to be 
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of local importance only^ it will be sufficient that the 
Central research institutes and the aoricultural 
universities located in the northern parts of the country/ 
inlude this crop in their normal research programmes a.lcng 
with crops like wherit and barley. Br.:.eding of short straw 
varieties capable of withstanding lodging md r.^sponding 
to high doses of fertilisers and improvement in grain gu'ilii: 
for use in the processing industry ar^.- some of the problems 
which should receive attention. It is desirable to aim 
for low percentage of hull in order to improve digestibility 
(oat grain has usually 25 per cent of hull). 

Rye 

21.1.14 Rye crop is not of any economic significance in 
India and no figures are available regarding its arcca 
and production. It is grown by a few f'lrmers here and 
there in the upper ranges of Himalayas/ e.g,, Chini/ Lahaul 
and Spiti of Himachal Pradesh. Rye cultivation in the 
lower hills or the plains in India is practically absent. 
Because of its limited value in Indian agriculture, 

no work on the Improvement of this cereal has been done. 

Rye serves as a host for the ergot pathogen Claviceps 
purpurea . It is grown for producing ergot for medicinal 
uses in some Government farms in Jammu & Kashmir and 7»ssam. 
We do not expect rye cultivation to assume any significant 
proportions even in future. 

Triticale 

21.1.15 Triticale is a man-made cereal derived from 
crosses between wheat and rye. 7j.though v;ork on triticalcs 
is carried out in a number of countries, the main ones are 
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Canada, Mexico and Hungary. work on the development of 
triticale in Canada was initiated in 1954. Breeding work 
was taken up in 1958 and the first yield trials were conducted 
in 1961. The first commercial variety of triticale was 
released in 1970. Triticale programmes in Mexico and 
Hungary were initiated around 1964. The area under this crop 
in Canada and Hungary is of the order of 20,000 hectares. 
Triticale can fit into soil types where cultivation of 
wheat is not possible or remunerative and used for (a) 
preparation of both leavened and unleavened bread, (b) 
breakfast cereal, (c) cattle and poultry feed, (d) fodder 
and (e) distillation of alcohol. The greatest interest in 
triticalos is due to their high protein and lysine content. 
Certain varieties of this now cereal have protein content 
up to 21 per cent and a lysine content up to 4.5 per cent. 

The bread-making properties of many triticalos arc poor at 
present. 

21.1.16 /ilthough many triticalcs have been produced at 
several centres in the world, many problems still remain to 
be solved. These problems are indicated below 

(i) Partial sterility: This has been the major 
problem in triticale and has been attributed 
to the interaction of wheat and rye genotypes. 

(ii) Shrunken endosperm: The poor development of the 
endosperm is a major problem in triticale 
breeding, /ws a result of this, the grain is 
shrivelled and its test weight is reduced. 

(iii) Lodging: Zinother serious limiting factor in 
triticalos has been their susceptibility to 
lodging on account of their tall and weak straw. 
In recent years, dwarf triticales have, however, 
been produced in Hungary and Mexico using the 
dwarfing genes'of Tomthumb and'Norin wheats. 
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(iv) Zidaptation: The present varieties of triticales 
are sensitive to changes in latitude. To 
make them acceptable/ it is essential to 
develop triticales with wider cadaptration to 
a variety of climates. 

(v) Disease susceptibility; Many of the present 
■day triticales are susceptible to one or the 
other of the diseases that attack wheat and 
rye. These diseases are the rusts/ ergot 
and bacterial disease caused by Xgnthomonas 
translucens. In addition to these/ species 
of /i.lternaria and F usariu m also attack the 
triticales, 

(vi) Grain toxicity; There are at least three 
sources of toxic compounds in triticale 
grains/ viz./ (a) ergot which produces 
ergotin/ (b) fungi like zJ-ternaria / 

Aspergillus and Fusarium / which usually 
attack seed during maturation under humid 
conditions and (c) organic compounds/ resordinols, 
within the developing seed. Varieties of 
triticale differ in the production of those 
' toxic compounds. 

(vii) Lack of 'seed dormancy; Many of the triticales 
lack seed dormancy/ as a result of which 
seeds germinate even on spikes at the time 
of maturation. „ . . 

21.1,,. 17 TADrk on triticales was taken up very recently 

at tne lARI, Jawaharlal,, Nehru Krlshi Vishwa Vidyalaya 

(Indore Centre)/ Punjab .Agricultural university/ Ludhiana 

and Govind i^allabh Pant university of Zigriculture and 

Technology/ Pantnagar. Material developed in Mexico and 

supplied through the International Triticale Yield Nurseries 

was tried for its performance under Indian conditions. 

Most of this initial material belonged to the Zirmadillo 

group. The different types were tall/ weak-stemmed and 

susceptible to rusts. The grains were ill-developed. 

Trials were conducted with this material rail over the country 

under the zJ-l-lndia Coordinated wheat Improvement Project. 

None of the triticales performed well and in fact, they gave 

on an average 60 per cent of the yield of the standard check 



Variety^ Kaly.ansona. Borons which according to the work 
in Russia improved the grain filling in triticales^ was 
sprayed in different concentrations on the plants. /.Ithough 
there was slight improvement in grain filling/ it was not 
appreciable to warrant its widespread usage- Some triticales 
were tried under rainfed conditions for comparing with wheat 
and barley. Their performance was better than that of wheat 
but that of barley was the best. some triticales v\ 7 ore 
tried in the high elevations of the Himalayas by the Pantnagar 
university.,. The results indicate that triticales may hold 
promise in the hills/ particularly under low fertility or 
rainfed conditions. Since triticales are highly resistant 
to powdery mildew/ which is widely prevalent in the hillS/ 
they may prove useful in such areas. This advantage however/ 
is offset by their susceptibility to ergot and other toxins. 
Triticalo programmes at Delhi/ Indore, Pantnagar and Ludhiana 
now use wide range of wheat and rye gormplasm to, develop 
varieties with desirable charact^^ristics. Dwatfing genes 
of wheat have been successfully incerporated into the triticales. 
Grain fertility has also been improved in some of the new 
types. zvlthough some progress has been made in overcoming 
grain shrivelling, yet more work has*-to be done before the 
triticalo grain can be made accc?ptable to consumers. in short, 
from many points of view this crop need not be considered for 
future planning. It is still in an experimental stage. 
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21.2.1 Rico is the main cereal of the country. Its arcs anc 
production represent respectively 80 and 40 per cent of all the 
cereals and pulses together. Despite its importance^ the 
country (after separation of Burma) has nev .r been in a st -ite 
of self-sufficiency in rice; in fact there have been frequent 
imports from other countries. Besides/ its prospects are often 
subject to the vigarios of rainfall. If hho cr .,'p has to dr'-anu 
solely on rainfall/ a monthly amc^unt of net loss than 30 cm prv: 
(corresponding to an average rate of 1 cm per day) spread over 
at least three consecutive months could be considered minimum. 
However/ a reference to /ippendix 21.1 - Map III •'.nd /ippcndix 
21.4 - Statement I would indicate that the regions satisfying 
this criterion arc confined only to the northeast or west 
coast and the rice areas there constitute but a small fraction 
of the total all-India area (9 par cent in the former and 5 

per cent in the lartcr). in addition to limited area/ the north 
eastern parts chronically suffer from devast::ting floods. There 
is/ of course/ a vast tract comprising the States of Uttar 
Pradesh (hills/ tarai and eastern districts), Bihar, West Bengal 
(Gangetic), Madhya Pradesh and Orissa which has more than 30 cm 
of rainfall per month in two consecutive months of July and 
/wugust and 20 to 30 cm in September (74?pendix 21.1 - Map IV). 

The rice area in this tract represents 45 per cent of the all- 
India total, but the advantage of near favourable conditions 
of average rainfall is diminished because of the high 
variability resulting in occasional droughts or floods. 

21.2.2 The rainfall conditions over most parts of the 

country are not ideally suited for rice cultivation. Yet 

the crop is spread far and wide. The farmer grows this 

crop in the low lying areas or even uplands and though the 

99 
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amount and distribution of rainfall is inadequate an attempt 
is made to maintain the crop through irrigation. Mare than 
one crop is taken in many parts. There are two factors 
which determine the number of rice crops taken in a year, 
low temperatures preclude the possibility of winter sown 
crop in north western India. Limitation of rainy period to 
only four south West (SW) monsoon months precludes any 
dependence on rainfall — sufficient or insufficient •- for 
taking the crop in other months in Uttar Pradesh, most of 
Bihar, Madhya Pradesh, Gujarat, Maharashtra, parts of /jidhra 
Pradesh and Orissa. - In contrast with these parts, the eastern 
and southern regions comprising /^ssam, west Bengal, coastal 
Orissa, coastal /indhra Pradesh and its areas adjoining 
Tarm-1 Nadu, most of Karnataka, Tamil Nadu and Kerala receive 
rainfall of 10-20 cm pm in four to eight consecutive months 
starting earlier or going over later than the SW monsoon 
months. Taking advantage of this rainfall and resorting to 
irrigation for additional needs, some farmers in these parts 
take two to three crops (/^pendix 21.1 - Map V). 

21.2.3 It is difficult to study the area and production of 
rice on a common all-India basis because in some parts this 
crop is grown, only once, while in others it is grown more 
than once in a year. The commonly known agricultural 
seasons of r>'^j., y^ajri_f and .^id arc based on the commencement 
of sowing. •But the rice crop grown at different times is 
classified in.many parts according to the period in which 
its harvest falls, e.g,: 

(a) autumn - harvesting in October + 15 days (aus) 

(b) winter - harvesting in December + 15 days (amoai) 

(c) summer - harvesting in April +15 days (boro) 
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The officially reported all-India statistics for this crop 
arc according to autumn, winter and summer harvests. In 
this system, crops with widely varying dates of sowing get 
pooled together under each category (Appendix 21.5 - 
Statement I). ' This system works fairly satisfactorily 
in the eastern and .southern parts, but in the northern and 
central parts there is difficulty in interpretation. /jH 
early duration kharif crop gets classified under 'autumn' 

, 3 ,nd the long duration kharif crop under 'winter', whereas 
t)Oth of these experience the common weather of July - 
September which influences their growth alike. Secondly, 
it gives an underestimate of the size of the total kharif 
crop. in order to obviate these difficulties and reduce 
the scatter of dates of sowing in each category, the all- 
India statistics have been rearranged according to three 

V 

broad periods of sowing, viz., Pebruary-May, June-September 
and October-Jcinuary with an assumption that the months of 
April, July and December rapproximately represent the peak 
sowings in each period respectively. The position is fully 
explained in Appendix 21,5 and rearranged data presented in 
Statements II and III thereof. reporting system based on 
two-monthly sowing periods gives the maximum coverage of the 
crop. However, an exporim«ntal project Is necessary to 
determine the most feasible arrangement, ' A revision of the 
r-eporting system is also called-for because of the introduction 
of many new varieties, whose growth benaviours are different 
from those of traditional ones. Meanwhile/ the conclusions 
emer<3ing from the statistics given in /ippehdix 21.5 are 
mentioned below; 



(i) The average area under rice during 1969-70 
to 1971-72 was 37.5 M ha. The proportion of 
different crops was as follows: 

February-May sowti crop 15.8 % of all-India 

June-September sown crop 79.5 % of all-India 
October-January sown crop 4.7 % of all-India 

(ii) The mono-season belt accounts for 46.4 per cent 
of all-India area (of which Utt.ir Pradesh, Bihar 
and Madhya Pradesh account for 38,3 per cent), 
whereas the multiseason belt accounts for 53.6 
per cent (of which Orissa and West Bengal 
account for 12-13 per cent each and North 
Eastern States, 7>ndhra Pradesh and Tamil Nadu 
7-8 per cent each). 

(iii) The all-India yield of rice is 1.11 tennes/ha. 
Rice production is throughout referred to in 
terms of cleaned rice, which is two-thirds of 
paddy. Punjab and Haryana yields are 150-160 
per cent of all-India. The monsoon rainfall 
Gan hot support this crop at al’, in these 
States. It is supported fully by irrigation. 

The way rice cultivation has been catching up 
in these States is shown in Appendix 21,4 - 
Statement ii. Rajasthan yield is also around 
all-India average, but it v^ouid increase further 
with the increase of irrigation fcicilities. 

There is a feeling 'that non-consumer areas 
like Punjab, Haryana, Rajasthan, Garhwal 
hills and adjoining plains of Uttar Pradesh 
can be encouraged to grow superior quality 
rice for exports. Rice area should be st.abilized 
at the current level and not extended to ensure 
irrigation supply. The lands which could be 
utilized for this purpose should bo the low 
lying ones or those which suffer from salinity 
and alkalinity. 

(iv) Uttar Pradesh, Bihar and Madhya Pradesh record 
the poorest of yields, around 70 per cent of 
all-India, T^eir main problem is that July and 
/iugust are the only two months of adequate 
rainfall for this crop. ]^en in these months 
there are spells of excessive rainfall causing 
serious drainage problems and floods in east 
Uttar Pradesh and Bihar and periods of drought. 
June rainfall is low and hence the crop is 
mostly transplanted in July. September rainfall 
is again less, because of which the crop 
suffers for want of water at a crucial time in 
its development. Thus, there are the twin 
problems of management of excess water in July 
and /iugust and supplemental irrigation during 
breaks in July-z^ugust and in September. Water 
needs between July and September can be met 
easily if excess rainfall could be suitably 



1C3 


stored. On the crop side, high yielding 
varieties of 90 to 120 d -ys ' duration v/ill 
prove ideal for these States, because then 
the peak -growth and development process 
can easily finish by the end of .hugust for a 
June transplanted crop (l.ator part of junc ) 
provided this is made possible by making 
available irrigation f-acilities in this month 
or by September end for the July transplanted 
crop. The observations about the three 
States apply to all the areas covered by the 
SW monsoon, where July .and /iUgust arc the only 
months of dependable rainfall. If these 
problems could be solved, there is no reason 
why the crop cannot perform much bettor. 


(v) Guj arat and Maharashtra are also mcnocrop 

areas served by the SW monsoon. Guj arat has 
about 1.3 per cent of all-India rice area 
and Maharashtra 3.6 per cent. out of 1.4 ' a^ha 
of rice area in Maharashtra, about half a 
million hectares are in the Konkan coastal 
belt, Konkan as well as the Gujarat coast 
have bettor rainfall conditions than the 
interior areas. In an overall assessment, 
both these States arc about the normal in 
crop performance as revealed by the averages 
of 1969-70 to 1971-72. Otherwise, Gujarat 
yields have been usually around 80 per cent 
of all-India in some previous years. 

(vi) North Eastern States, West Bengal and Orissa 
raise throe crops. The area and yield levels 
of each o-^-those crops are indicated below: 

sowing period 


Feb-May June-Sept Oct-Jan 

(a) area under 
each crop as 
per cent of 
overall State 
rice area 


.run Eastern 
States 

West Bengal 

Orissa 

(b) yield of each 

crop as per cent 
of all-India 
yield 

North Eastem States- 
West Bengal 
Orissa 


a5 

62 

3 

16 

80 

4 

12 

83 

5 


73 

96 

103 

95 

110 

247 

49 

80 

198 
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sowing period 

Feb-May June-Sept Oct-Jan 

(c) yield of each 

crop a 3 por cent 
of overall State 
yield 


North Eastern States 83 

109 

117 

West Bengal 

^ 84 

97 

217 

Orissa 

60 

98 

241 

(vii) The monsoon crop 

continues 

to remain 

the main 


crop in these partS/ but its proportion varies, 
which is detennined more or less by the early 
occurrence of pre-monsoon showers. Early 
pre-monsoon showers prompt the farmers to go 
in for a Feb-May sown crop (usual period of 
sowing being /ipril or May) . /’'»ssam and other 
adjoining North Eastern States have as much as 
35 per cent of area under this crop. Even in 
West Bengal and Orissa, it is up to about 15 
per cent. in North Eastern states early floods 
may occur even in June, On the other hand, west 
Bengal and the North Eastern States have to face 
heavy rains and floods in the monsoon season. 

Due to those factors, the performance of their 
pre-monsoon ^nd monsoon crops does not rise as 
high as it should be. 

(viii) Orissa's performance of the Peb-May and June-Sept 
sown crops is worse. Just like Uttar Pradesh 
and Bihar, Orissa with two months of July and 
7 »ugust with dependable rainfall has similar 
problems and performance of its monsoon crop. 
Because of the 5-10 cm rainfall of May and 
expectation of canal water in the delta area, 
farmers in this State go in for a pre-monsoon 
crop and sow it around i^ril. But due to 
insufficient rains and inadequate canal water 
the crop suffers. MDroovor, there is rain at 
harvest time. This crop should be given up 
and efforts concentrated on improving the 
yields of the monsoon crop. Water saved from 
the summer-sown crop can prove useful in 
raising nurseries for early transplanting of 
the monsoon crop. 

(ix) North Eastern States, West Bengal and Orissa 

receive some rainfall up to October. This proves 
helpful for their October-January sown crop, 
which occupies about 3 to 5 per cent of the 
rice area. The perform,ance of this crop is the 
best in Zvssam, west Bengal and Orissa. The 
growing season is free from floods and the early 
growth can rely to some extent on the soil 
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moisture conserved from the rainy period. 

The crop grows in :i cloudless period/ favourable 
for increased photosynth>_sis and. bettor 
production. /ws this season has many toctoicil 
advantages, it needs to be considered soricusly 
as how best to increase irrigation facilities 
from November onw irds and put me ri.. area under 
this crop. /J.1 possible efforts have to be 
made to harness the r-'.in-v/ater ^)f the earlier 
period for this purpose- When this h.:is been 
dene, the rice area could be adjusted in the 
following proportions 

per cent of ave*=i''.ll St ite 
rice area, under the crop s'a/n in 

Fob-May June-Sept Oct-Jan 

North Eastern 

States 20 60 20 

west Bengal lO 80 10 

Orissa 5 80 15 

The varieties for the Peb-May sown crop could 
be of 90 d.ays ' duration, for June-Sept of 120 
days' and for Oct-Jan spvm crop of even 
150-160 days' duration. 

(x) Karnataka, /indhra Pradesh, Tamil Nadu and 
Kerala are the other four States which take 
more than one crop. Their position is 
indicated below 

sewing period 

Feb-May Juno-Sept Oct-Jan 

(a) area under each crop as 
per cent of overall state 
rice area 


Karnataka 

— 

92 

8 

/indhra Pradesh 

37 

40 

23 

Tamil Nadu 

77 

21 

2 

Kerala 

45 

44 

11 


(b) yield of each crop as per cent 
of all-India yield. 


Karnataka 

— 

168 

167 

Zindhra Pradesh 

138 

123 

129 

Tamil Nadu 

167 

180 

170 

Kerala 

122 

130 

177 

(c) yield of each crop as p 
of overall state yield 

er cent 


Kamat ika 


100 

99 

/indhra Pradesh 

106 

95 

100 

Tamil Nadu 

98 

106 

100 

Kerala 

93 

99 

134 




Karnataka takes primarily the June-Sept. sown crop. 

It also goes in for the Oct-Jan sown crop to an 
extent of 8 per cent. The painfall in parts other 
tlian the coastal area is never sufficient for the 
crop and reliance on irrigation is almost hundred 
per cent. TJ-ic performance of both the crops is 
satisfactory. 

Andhra Pradesh experiences rainfall during the 
monsoon season as well as in subsequent months, but 
the amounts are insufficient to sustain any of the 
three crops. Reliance on irrigation is hundred per 
cent. 'Pne yields are better than all-India average of 
the three crops, the performance of Feb.-ilay sown 
crop is 138 per cent of of all-India yield. Junc- 
September sown crop gives only 123 per cent of all 
India yield, because drainage and pest problems are 
known to be acute in this season. 

Tamil wadu concentiates on two crops, viz., Feb.-I'fay 
and June - September. Rainfall is not suffici: nt for 
either of the two crops. The crops are fully protected 
by irrigation and the yields are very nood (170-180 
per cent of all India). 

Kerala has equal area under the pre-monsoon and 
monsoon crops because of the prevalent rainfall 
distribution. Its reliance or^i'ainfall is more than 
in most other States, yet protective irrigation 
accounts for'about 50 per cent of the area. The 
performance of the crop is above the all-India average. 

21,2,4 Till about 1950, only the ind ica varieties prevailed 
which were not highly, responsive to fertilisers. Pie Cei'>tral 
Rice Research Institute (CRRI) was established at CXittack in 
1946. An internatiorial cooperative project aimed at 
hybridisation of fertiliser responsive japonica types with 
the indicas was initiated at this Institute in 1950 with 
financial assistance from the Food and Agricultural Organisation 
(FAO) of the Uniced nations and the ‘Indian Council of 
Agricultural Research (IO\R). Pds project ultimately led 
to the identification of two promising varieties, viz., Ajt 27 
in India and Mahsuri in i^laysia. Even then, the transfer of 

fertiliser responsiveness on the scales comparable with 
japonica types could not be effected fully. On the side of 
better methods of crop production, the Japanese method of 
rice cultivation '/as also introduced in the country towards 
the early fifties. It mainly comprised seed SGlc;ction and 
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application of heavy doses of fertilisers combined with 
better cultural practices, but as most of the varieties 
were not fertiliser responsive, the introduction of batt.r-r 
agronomic tccljaique also did not have any significant impact 
on rice production of the country. Even so, the limited 
success due to the introduction of Japanese method of rice 
cultivation was a step for\*7ard. a bilateral agreement was 
entered between the Governments of India and d'apan for the 
establishment of Indo-Japanese demonstration farms in 
different States. In each of the demonstration contj^es, a 
few Japanese technicians were based and were charged with the 
responsibility of demonstrating the potentials of superior 
cultural practices. This brought about an awakening for 
the adoption of seed selection resulting in low seed rates 
and good cultural practices. The turning point came with the 
introduction of the dwarf rice variety-Taichung (Native) 1 - 
from Taiw.an thbough the International Rice Research Institute 
(IRRI) in 1964 . in order to create a mass appeal for the 
new Varieties, a ^nikit programme has been started since 
1972 , which envisages distribution of small quantities 
of seed (1 to 2 kg) to a large number of farmers, 
approximately 500 . per district, with an understanding that 
they would grow the new variety in an area of approximately 
1/25 hectare side by side with their usual plots of traditional 
rice varieties. Smallness of area recommended for new 
varieties \ander this Mini kit Programme improves acceptance 
by farmers to test new varieties and simultaneously makes 
it possible to distribute seed among a large number of 
farmers. The all-India coverage under high yielding 
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varieties was 20 per cent in 1971-72. Statewise position 
is given in /appendix 21.4 - Statement III. 

21.2.5 Recent advances in rice crop improvement have 
annulled to an extent the association between tropical 
environment and low yield/ good grain quality and low yield, 
and high levels of resistance to pests-diseases and low 
yield. Ito begin with, the dwarf typo of high yielding 
varieties were mostly of medium duration. Early varieties 

■fc 

of this type needed for rainfed areas and pre-flood and 
post-flood periods of cultivation did not exist. There were 
no late varieties needed for low lands or areas of heavy 
rainfall. This si-tuation has completely changed nov\f with the 
availability of a wide range of choice among the varieties, 
which mature as early as in 100 days to those that mature as 
late as in 160 days under transplanted conditions. Generally 
early maturing varieties do not come on par with late 
maturing varieties in outturn in absolute terms. Hewever, 
such a comparison is not strictly valid. What should be 
attempted is to reduce the performance to yields per unit 
time as well as per unit of water consumed. Such information 
is not readily available to farmers for making their choice. 

It will be better if breeders provide this infoirmation in 
future as a routine while releasing varieties. Notwithstanding 
this handicap, it can be safely assumed that, if this tost 
is applied- even to the existing varieties, many of the early 
maturing ones will fulfil the desired expectations, 

21.2.6 ' Besides the release of high yielding varieties, 
many factors have now been identified which affect tillering, 
e.g., poor incorporation of basal fertiliser, deep trans¬ 
plantation, planting old seedlings, inefficient top dressing, 
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deep water and deficiency of phosphorus and zinc. Their 
correction could mean better yields. On irianuring, it was 
felt earlier that a good part of prograTnrned nitrogenous 
fertilisers (to the extent of 50 to 75 per cent) was 
necessary as a basal dose for the photo-insensitive heavy 
tillering, early maturing and high yielding varieties, 
but it is felt now that for the dwarfs, split application 
of nitrogen is highly beneficial under all conditions. 

If a good part of nitrogen is applied in the very 
beginning, much of it is lost in the process of water 
mnnagoment. It is, therefore, safe to make a few appli¬ 
cations of nitrogen so as to synchronise with the stages 
of active uptake by the plants. The magnitude of incre?vsc 
in efficiency of added nitrogen with split applications 
is found to be approximately 30 per cent under transplanted 
and 50 per cent under direct seeded conditions. 

21.2.7 on plant protection side, the emphasis in the 
past has usually been on prophylaxis. Hawever, current 
researches are aimed at determining the economic 
thresholds for the incidence of pests and diseases such 
that the plant protection could be profitably programmed 
at the time when it is most rewarding rather than on the 
basis of prophylaxis. The traditional varieties were 
susceptible to stem borer and blast. In contrast, most 
high yielding varieties exhibit a high level of tolerance 
to blast disease, but they show greater susceptibility 
to such diseases end p cs which were considered of minor 
importance earlier, g 3 ., sheath blight, false smut, 
Helminthosporium , tungro virus, leaf and plant hoppers 
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and leaf folders. For this reason/ work on them has to be 
intensified, 

21.2.8 Grain yields secured with the dwarf rice varieties 
at the 7ill-lndia Coordinated Rice Improvement Project Centre 
could range from 7 to 15 tonnes per hectare. The data from 
single crop demonstrations in Rajasthan have also shown a 
maximum of 15 tonnes/ha. In west Bengal/ the demonstration 
plot yields heave been of the order of 6 tonnes/ha. The 
credibility gap between those att linments and the actual 
obtainable yields over large areas is too great. The 
maximum of yield in the country is of the order of 2 tonnes/ 
ha and the all-India average is only 1,11 tonnes/ha. There 
has been no dearth of research efforts, but as has been seen, 
the conditions under which rice is grown are so varied from 
place to place that one coordinated system cannot be 
sufficient to answer the needs of all kinds of situations. 

It will be good to try a regional system of coordination' 
for this crop. considering the peculiarities of this crop, 
each region should be independent and self-sufficient by 
itself in research as well as extension efforts. Each 
region should have its own research institute of all-India 
status. The overall all-India coordination and related 
problems could be looked after by the CRRI in collaboration 
with these institutes. On extension side, the Ministry 
of /agriculture and irrigation can develop a suitable regional 
machinery by involving the State Departments of /vgriculture. 
The regions could be (a) Jammu Sc Kashmir, Himachal Pradesh 
and west Uttar Pradesh Hills, (b) Punjab, Haryana, Delhi 
and Rajasthan, (c) Gujarat and Maharashtra (excluding 
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coast), (d) Uttar Pradesh,- Madhya ■PradGsh and Bihar, 

(e) uest Bengal and Orissa, (f) Itorth- Eastern states, 

(g)- Karnataka (excluding coast), Zindhra Pradesh and Tamil 
Mgdu and (h) Kerala, coastal Karnataka and Maharashtra, 
Importa’^t problems of paddy cultivation are m Gnti-:^ncd. 
below; 


(i) Hills - The need is for evolution of high 
yielding varieties with some degree of cold 
tolerance and blast resistance coupled with 
early maturity, 

( .i) West coast from Kerala to Gujarat - Rice is 
mostly taken here in the valleys or coastal 
alluvial strips. Kerala gets rainfall for 
9-10 months, while Kahara and Konkan areas 
for 4-5 months only. Broadly speaking, 
late and medium high yielding varieties are 
needed for these areas. In these parts, 
water and soil management is particularly 
important. The slope of the Ghats towards 
seaside is comparatively steep. VJater rushes 
down the hills and flows out rapidly into 
the sea. In this process, much of it is lost 
unused and shallow soil is v/ashed out or 
leached of the soluble ingredients. Harnessing 
and guiding of water in an appropriate manner 
will solve these problems and thus give an 
altogether new orientation to paddy cultivation. 
This problem,, cannot be solved by individuals 
in a sporadic manner but requires the 
attention of planners and engineers. Jigronomic 
and water management practices which can 
improve soils under leached out conditions 
are also required. 

(iii) Sub-Himalayan west Bengal and Nort .Eastern 

State? - Major problem of this region is poor 
water control. Many areas remain inundated 
during kharif and are sixbject to frequent 
flooding. Even when land in low lying areas 
is fit for cultivation, the available high 
yielding varieties have not.been found suitable 
because of -late maturity. There is also 
the problem o,f topography. Even in the same 
locality, varieties of different durations 
needed depending upon the contour of the land. 

In the uplands, early maturing varieties 
(approximately within 90 days' duration) are 
necessary or else the crop runs the risk of 
suffering from drought. In the very low 
lands, late maturing varieties (around 150 days..’ 
duration) are necessary. Bor other areas 



varieties with intermediate duration (around 
120 days) would have to be chosen. There is 
the problem of deep water conditions occurring 
due to sudden heavy downpours and floods. 

This problem/ though typical of these parts, 
occurs in some areas of Bihar and Gangetic 
West Bengal .'i)so,‘Fprsuccessful rice cultivation 
under deep water conditions, it is necessary 
to prevent the crop from submergence. a few 
varieties have been known in the past in these 
parts which could keep pace with the rise in 
the level of water, but such varieties have 
been very few and arc low yielding. Recent 
experiments in Thailand and the International 
Rice Research Institute indicate the 
possibility of incorporating the gone which 
promotes elongation of intercalary meristem. 

If high yielding quality could be combined 
with this characteristic, it will go a long 
way in Increasing the yields where water 
levels rise due to heavy rains or floods. 

Ah altogether new direction of research could 
be to explore- the possibility of cultivation 
in the flood-free period in the wotst affected 
parts of the Brahmaputra valley. 

(iv) Bihar, Orissa, Uttar Pradesh, Madhya Pradesh 

and similar other areas (including part of west 
Bengal) - Waterlogging is a serious problem 
in these, parts-. Waterlogged condition hinders 
nitrogen uptake, retards tillering and loads to 
lodging in later stages. under such a condition 
a variety with higher tillering ability is 
needed. Against lodging, there should be a 
plant type with intermediate stature and stiff 
straw. From the points of view of both tiller 
promotion as well as management of nitrogen, 
the crop in waterlogged areas can profitably 
be started ahead of upland areas. Then tillering 
is completed by the time waterlogging would 
become serious and nitrogen would also have 
been utilised by the plants in their active 
stage of growth prior to waterlogging. once 
such a stage in plant development is completed, 
even a sheet of water of 30 to 60 cm depth does 
not seem harmful to the crop. 

(v) Date of sowing and rainfall pattern - The 

problem is to adjust sowing time and duration 
for getting the maximum idvantagc of natur*'! 
rain water and minimising dependence on 
irrigation water. This is a fundamental 
problem in all crops grown in low .and high 
rainf all areas, 
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21.2.9 If n.cticn is orq ^nisod on thd linos indico.tcd 
obovc, thcro is grcit scop- for rr-ising th^- prcducti ^n cf 
ricj. Even if the, existing experiment .1 cl-ims of high 
yields could be portly tronsleted in proctico/ the're 
will bo o roaicol chonge in forming -nd greot prosperity. 
Keeping in view the prev.lent le>vels o.nd whot is 
ochiovable experiment \lly/ the follov.'ing yields ore 
proposed for estimating the potenti-'l production in 2000 /hD:- 


St. ites 

Pico yields (tonnes/ha) 
present proposed 

Punjab, Haryana, 
Karnat.aka, T-omil Nadu 

1.7-1.9 

3.5 

Kerala, z^ndhra Pradesh, 
west Bengal 

1.3-1.5 

3.2 

N.E. States, Orissa, 
Rajasthan, Gujarat, 
Maharashtra 

0.9-1.1 

3.0 

Uttnr Pradesh, 

Bihar, Madhya Pradesh 

0.8 

2.8 

other parts 

1 .1-1.8 

3.0 

On thg basis of the proposed levels and yields per hectare 

the 

it will be'possible to reduce/area under rice in order 

to make room for other 

crops. The area 

could be 


stebilized at 32 Mha with the following changes 

(i) in Uttar Pradesh,- Madhya Pradesh and Bihar 
considerable extent of uplands are put under 
rice at present. Despite best efforts, many 
such areas do not get the advantage of assured 
and easy irrigation. •Such areas have to be 
withdrawn from this crop and put profitably 
under crops whose water requirement though 
heavy, is less than rice, e.g., maize,soyabean 
and blackgram. A total reduction of 3.27 ^ha 
under rice is proposed in the three States. 

(ii) There is need for readjustment cf area under 
the monsoon crop in Orissa. Z*. reduction of 
0.22 -''hia is proposed. 
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(iii) In West Bengal, the prevalent rainfall patterns 
of the SW iTtonsoon months are J'A, a 2B2, A2B1C1 
or b3c 1. Rainfall pattern of B3C1 type Is 
insufficient by itself for rice cultivation. 

The districts with this kind of distribution 
are Purulia and Bankura. Slightly better 
condition than this is provided by the rainfall 
pattern of the type 7v2BlCl, but even here, the 
success of rice crop would depend upon irrigation 
to a considerable extent. The districts having 
this type of distribution are Murshidabad, 
Birbhum, Burdwan and Nadia. 7j.though these 
districts are considered to be constituting 
a very important rice growing area of the State, 
a point to be considered is whether rice 
cultivation could not be withdrawn in favour of 
less water requiring crops at least from such 
lands in these districts where irrigation 
water cannot be commanded easily. Oonsidering 
these points, a cut of about a million hectares 
is proposed,• The crops which could be tried 
in the lands released from rice may be the 
same as suggested for Uttar Pradesh,etc. 

(iv) It has been camply emphasised that even though 
rainfall by itself is not adequa;te, the States 
of Karnataka, z^dhra Pradesh, and Tamil Nadu 
grow rice by diverting maximum irrigation water 
for the use of this crop. There is need to 
rationalize this position, because the demand 
in these parts for other crops like fruits, 
vegetables, fibres and fodder will also increase 
in future. From an all-India angle, these 
States can contribute better by growing crops 
like cotton and groundnut. Maize con also be 
fitted in. Oonsidering these facts, it is 
necessary to reduce the area under rice. The 
present total area under rice in these States 
is 6,99 .Mha. It could be reduced by 1 .ffe. 

In reduction, opportunity should be taken to 
adjust area under tank irrigated crop, ht 
present, tank water is even lifted to irrigate 
distant rice fields. In future, rice should be 
permitted only to an extent to which flow 
Irrigation can command it. 

21.2,10 The position with''regard to area and yield, as it 
would appear in 2000 /^d, is presented in Table 21.3. 

Irrigation targets have also been allocated according to the 
total; availability of water for rice in conformity with the 
views expressed in the foregoing paragraphs. Normally speaking, 
rainfed nature of a crop always connotes some stress of 
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moisture conditions in the soil and, therefore, r linfed 
crops yield less than irrigat.jd cr';ips. In the case ct rice, 
what is contemplotcd is that its cultivation should be sc 
distributed that the water needs cc..uld be mot in full 
either by the rainfall itself or through resort to irrigati,' 
or through a combination of both. In my case, the obloct 
is not tc make thi.^ crop suffer from w ’.nt c f wat ;er as f. vr a.v 
possible, becausv.. of v/hicb it shcuald bo possibly to tjxoect 
almost identical standards of yield under both the 
conditions. Accordingly, the yield standards as shown 
against different States in Table 21,3 are made applicable 
to the total area without distinction of irrigated or 
rainfed nature of the crop. Per 2000 iUD the following 
main features arc to be rioted;- 

(i) The area urider rice gets reduced by about 
15 per cent and will stand at 3 2 liha. 

(ii) The support of supplemental irrigation, 

which has been provided to this crop, will 
cover 75 per cent of the total area as 
against 40 per cent as at present. 

(iii) The total production will work out to be 

about 97 million tonnes, giving an average 
all-India yield of about 3 tonnes per ha. 
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Table 21.3 

Targets of /'irea and Yield of Rice - 2000 AD 

Area = Mba■ 

Production = million tonnes 
Yield = tonnes/ha 


I 

I 


States I 

Total 

Area I 

Irrigated area 

i Yield 

t 

1 

present 

1 

2000 iiJD ; 

1 

present 

2000 ad 

[ present 

1 

2000 

pun j ab / 

Haryana 

0.68 

0 . 68 

0,60 

0.68 

1.7 

3.5 

Raj asthan, 

Gu j ar at, 
Maharashtra, 

) 

) 

)9.22 

9.00(a) 

2.53 

5.02 

1.0 

3.0 

Orissa, North) 

Eastern States) 

Uttar Pradesh, 

Bihar, Madhya 

Pradesh 14,36 

11.09 

3.18 

10.07 

0,8 

2.8 

Karnataka 

1,13 

1.00 

0.74 

0.80 

1.9 

3.5 

Tindhra 

Pradesh 

3.18 

2.75 

3.15 

2.75 

1.4 

3.2 

Tamil Nadu 

2.68 

2.25 

2.41 

1.70 

1.9 

3.5 

Kerala 

0.87 

0.80 

0.49 

0.40 

1.5 

3.2 

West Bengal 

4.99 

4.00 

1,35 

2.15 

1.3 

3.2 

Other parts 

0.43 

0.43 

0.31 

0.43 

1.6 

3.0 

all-India 

37.54 

32.00 

14.76 

24.00 

1.1 

3.04 

(a) 

Reduction of 0,22 

refers to 

Orissa. 








3 KH^RIF CERE;i.LS OTHER TH7»N RICE 
21.3.1 This section relates to maizo/ jowary bajra, 
ragi and other small millets. When a reference is mac 
all these crops as a group/ these v;ill be called more, 
as 'millets'. Small millets gener.-^lly include the 
following 


Botanical namie 

Popular name 

Regional nam 

Eleusinc 

coracona 

finger millcjt 

m.'MTua, n-igli 

Panicum 

little millet 

samai, sav/an 

miliare 



Panicum 

pro so. millet 

chon .a. 

miliaceum 

common millet 
broom corn 
millet 

panivaragu 

Setaria 

foxtail 

millet 

kakun 

Jtalica 

Italian 

millet 

tenai 

Paspalum 

kodo millet 

kodon, 

Scrobiculatum 


varagu 

Echinochloa 

Barnyard 

sanwa 

fmmentacea 

millet 



Ragi has assumed a significant place in the consumpt; 
pattern, specially in the peninsula .and some hilly p; 
in the north and, therefore, it will be considered a; 
separate crop and the phrase 'small millets' will be 
to denote others of the minor types. 

21.3.2 The food and fibre crops grown during.khar 
season depending upon the rainfall of the SW monsoon 
account approximately for about 57 per cent of the g 
cropped area of the country as indicated belov/: — 



Fer cent of gross cropped area 


Crop 

rice (kharif) 18,0 
millets 21.8 
pulses 5.4 
oilseeds 6.3 
fibres 5.3 


56.8 

Millets account for about 40 per cent of the obovG-mentioned 

kharif crops. Rice requires irrigation even during kharif 

season/ but millets are predominantly rainfed. Their 

distribution in different categories of rainfall together 

with an idea of their performance is provided in summary 

form in Table 21.4 extracted from Appendix 21,6 - statements 

I to VI. But for maize/ 76 per cent of the area under which 

falls in the higher categories of rainfall between lA and b2 

types (A2=25.4 and B2=30,9 per cent), jowar and bajra are 

found to be scattered within a wide range from b2 to d3 . 

Ragi and small millets are found distributed over a still 

wider range from 7x4 to d 3. The distribution. of millet crops 

is explained later. It may, however, be noted that all these 

crops fit very satisfactorily within the overall cropped 

area, distributed in different rainfall categories. The 

general distribution is given below for ready reference: 

■ of 

Bainfall Fter cent^ovorall 

categories cropped area of the country 


A4-.B3 

B2 

B1-C3 

C2 

C1-D3 
D2-E4 . 


38.6 

14.7 
20 . 1 
11.3 

8.5 

4.0 

97.2 


Note: b 2 and C2 are given separately, so that these 





In viev; of what has been said above, it is desirable tl" 
these crops have to be given consideration to the full? 
possible extent for increasing production.. 

Table 21.4 

Distribution of Area and Districts according to lev 
of RYI and Categories of South V7est Monsoon Months 
^infall _ _ __ 

rainfall categories 
1. maize (present area =5.68 Mha) 



A4-B2 (n) 

B1 -C?, 

Cl 

D2-E 

per cent of total area 

75.9 

2 1.9 

0.4 

1.8 

number of districts with 

RYI. 




below 90 

62 

7 

— 

2) 

1) ^ 

above 90 

34 

19 

- 

2. kharif iowar (present area 

= 11.02 

Mi'ha) 



A4-B3 (n) 

B2 -C3 

C2-D3 

D2-I 

per cent of total area 

19.5 

56,8 

23.7 

- 

number of districts with 

RYI 




below 90 

8 

38% 

14% 

-) . 

above 90 

26 

41 % 

20% 

-) • 

3.baira (present are 

:a = 12.41 

’■•Iha) 



per cent of total area 
nxmbcr of districts with 

2.8 

RYI 

41.9 

4-7.3 

8.1 

below 90 

— 

18 

18 

4 ) 

above 90 

8 

48 

19 

3 ) 

4. raqi (present area = 2.45 

Mha) 



per cent of total area 

33.7 

17.7 

44.2 

4 ,4 

number of districts with 

RYI 




below 90 

9 

6 

3 

-) 

above 90 

12 

2 

17 

3) 

5. small millets (present area 

= 4.7S 

' Mha) 


per cent of total area 

54.6 

14.2 

27.5 

3.7 

number of districts with 

RYI. 




below 90 

28 

13 

6 

-) 

above 90' 

28 

8 

9 

3) 


Notes: (a) = Districts with area of 10,000 ha or more 
have been considered. 

(b) Area and RYI (Relative yield index, i.e, 
local yield expressed as % of all-India! 
relate to the period 1968-69 to 1970-71 

(n) . The most important type in this categor; 

A2, next is Al and much less area is ei' 
in A4/A3 or B4/B3. 
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2 1,3.3 Reverting to the distribution of millets in different 
rainfall categories^ it can be observed from Table 21,4 that 
there is concentration of maize in A4 to 82, of jowar in 
B2 to C3 and of bajra in C2 to D3 areas. The picture, 
however gets diffused, because there is a gradation in the 
soil requirements in the order: maize, jowar, bajra and ragi 
or other small millets. Under higher rainfall, when 
once the allocation of the land to rice has been completed, 
the next best lands are put under maize. Once a choice has 
been made for maize, the next best lands arc put under jowar 
and the next best under bajra and the least productive lands 
are put under ragi or small millets. It is for this reason 
that Jowar and bajra are found to be distributed over a wide 
spectrum of rainfall distribution. In so far as ragi and small 
millets are concerned, these crops have two significant 
characteristics, viz., (a) a high degree of resistance to 
soil drought and (b) capability to thrive on poor and shallow 
soils. Because of the first and second characteristic's taken 
together, ragi and small millets arc preferred under rainfall 
distribution of lower amounts, say below B1, Because of the 
second characteristic alone, these are preferred even On the 
slopes of- hills. 

21,3.4 Millets are significant for both human consumption 

and multifariovis uses. Many of the millet crops provide 

green fodder. This aspect is dealt with separately in 

Chapter 25 on Fodder Crops. The area provision for millets 

is exclusive of green fodder requ-irements. Dry fodder comes 

from the stpvers. Grains are also useful for providing 
\ « 

concentrate ration to animals and birds. Corn and millet 
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production in the USA far exceeds that of v/heat (122 million 
ronnes as compared with 37 million tonnes of wheat). Most 
of it is used for animal feeding. This ..will have to be the 
pattern of production in India for the success, of livestock 
development. The use of coarse grains for cattle feed 
is dependent on favourable price; this will become possible 
in future when unit costs get reduced because of higher 
productivity. Besides h\jman and animal consumption, 
millet grains are useful in industries. Of course, the 
maximum use has so far been made only of maize. About 
4 per cent of the corn produced in India.is consumed at 
present by the starch industry,. In addition to indigenous 
contribution, the industry has to import varying quantities 
of corn from outside annually. The average .import during ■ 
four years ending 1969 was 31,000 tonnes. This dependence 
on outside sources has to cease. Sorghum cc^n also 
profitably be used for starch manufacture. Starch industry 
yields many byproducts, e.g., dextrose and glucose syrup, 
germ oil, industrial solvent, gums, glutins and steep water. 
These are useful in textile, paper, leather, pharmaceutical, 
soap, baby foods, packing and confectionary industries as 
well as in packing products and foundries. Many of the 
millet grains hre used in brewing. Malted grain sorghum 
is used for food in many parts of the .vTprld. The Kafir 
beer of Africa is a traditional drink of Bantu people. 

Modern malting techniques used in the malting pf barley 
have been successfully applied to grain sorghums. Ragi 
is also progressively being used for preparing malt and brew. 
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Brewing industry can also economically utilise bajra grain. 
Bajra flour can be bleached and used for preparation of bre^ 
or biscuits. By adding extra glutin, it can be used in 
bakery products. The germ of maize and bajra contains a high 
percentage of oil compared with other millets. The crude 
oil is used in soap manufacture and refinedbil is edible. 

The oil free bajra meal can serve as an ideal food for cattle 
and birds alike. In the absence of fats, the storage life 
of oil free bajra grain also Increases, which is an added 
advantage. Owing to all these potentialities, there is a fit 
case to lay more and more emphasis on increasing the production 
of millet crops. The crops are now examined individually 
in the following paragraphs. 

Maize 

21,3.5 Statewise position of area and production of maize 
based on the data for 1969~7o to.1971-72 is summarised in 
Table 21.5. The following points are worth noting 

(i) As pointed out earlier, the largest area under 
maize is in A2-B2 category of rainfall, 
denoting its high water requirement. As the 
concentration of area in A2-B2 category is in 
the belt comprising East Uttar Pradesh, Bihar, 
Madhya Pradesh and adjoining parts, these in 
themselves account for about 65 per cent of the 
maize area. The yields are, however, the lov;est 
in this belt, say aroxind 0,8 tonnes/ha. The 
grain crop is sown with the start of monsoon in 
July in these parts. In the seedling stage 
and early vegetative growth, this crop is highly 
susceptible to waterlogging and it so happens 
that the concerned months of July and August are 
the rainiest months in those parts. Then, 
the crop is sensitive to deficiency of soil 
moisture in later growth, specially aroiand the 
reproductive phase. Such a situation occurs 
because of breaks in the monsoon in August or 
insufficient rain in September. Of the two 
factors, drainage of maize fields is the main 
problem in these parts and it calls for 
appropriate cultural methods, e.g., cultivating 
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this crop on ridges; Gujarat has most ofits 
area in A1 type of rainfall and yet its yields 
are about 1.4 tonnes/ha, perhaps due to 
better rain-water management and sloping nature 
of lands in which this crop is grown in parts. 
Irrigation is nominal in these areas. 

(ii) Himachal Pradesh has more area under A2 type. 
Its slopes provide natural means of drainage 
and this may perhaps be one of the causes 
of high yields of the order of 1.6 tonnesAia. 

(iii) The performance of Jammu & Kashmir is around 
1.4 tonnes/ha. About 40 per cent of its 
maize is taken in the sprinej season after 
snowmelt, 

(iv) The Punjab ana Haryana region also records 
above average yields of about 1,5 tonnes/ha. 
Maize area of the region records rainfall of 
B2-C2 category, but the irrigated area is ' 
about 70 per cent and the crop is sown early 
in some, parts of this region. 

(v) Table 2 1.5 is confined to States v/ith more than 
4 per cent of all-India area and amongst them, 
the above average performance usually lies 
at about 133 per cent of all-India, which 
cannot be considered to be a high standard. 

Table 21.5 

Statewise Area/ Production and Yield 



of Maize 

- 1969. 

-70 to 

1971-72 



Percent 

of all' 

-India 

Per cent 
under (a) 

of State area 


area production yield 

A2-B2 

B1-C2 

Uttar Pradesh 25,9 

21.1 

81.4 

82.5 

17.5 

Bihar 

16.0 

11.6 

72.8 

100.0 


Rajasthan 

13.3 

12,1 

90.6 

80.7 

19.3 

Madhva Pradesh 10.4 

8.3 

80.0 

94.7 

5,3 


65.6 

53.1 




Punjab Si 

Haryana 11.5 

16.2 

137.1 

■ 2 2.8 

77.2 

Gujarat 

4.8 

6.4 

133.4 

98.6 

1.1 

Jammu & Kashmir 4.7 

6.0 

129.0 

48.6 

12.3 

Himachal 

Pradesh 4,4 

6.9 

157.3 

95.7 

4.3 

Andhra Pradesh 4.2 

4.9 

117.5 

22 .5 

76.1 


29.6 

40.4 





95.2 

93.5 


75,4 

21.8 

(a) Based 

on appendix 

21.6 - 

Statement I, 
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21,3.6 The above analysis shows the need to rationalise 
and increase area under this. crop. Firstly, it is required 
to be restricted only to A2-B2 category of rainfall in order 
to continue to minimise irrigation needs, Secondly, its area 
has to be increased in consonance with the future trends 
of rec[ulrements. Maize will continue to command a high 
position in industrial uses. Its demand from piggery and 
poultry will also be very great. Some types like Opaque-2 
contain lOO per cent more lysine and tryptophan. The leucine 
and Isoleucine, r^tlo in Opaque-2 is also very favourable. 
Trials show that this kind of maize is approximately 
comparable in its protein efficiency with milk. With such 
developments, its use as human food is also bound to increase. 
According to all these considerations, the following coverage 
is prODOsed for maize j- 

(i) existing A2-32 area 

(approx. 75% of all-India) 4.30 f-^a 

(ii) areas where water is insufficient 
for rice but in excess for other 
crops as: 

(a) Uttar Pradesh, Madhya Pradesh 


and Bihar; 

3.00 

^ha 

(b) West Bengal 

0.80 

^ha 

rice area in Andha Pradesh, 



Tamil Nadu and Karnataka which 



can be put under rraize 

0.90 



9.00 

Mha 


The area mentioned above does not include the.area which is 
put under green cobs in suburban areas for consumption as 
such. Such a crop is taken early with the help of-irrigation 
and can be deemed to be on par with vegetable crops. 





125 


2 1.3.7 Maize has received more attention in research 
and dcvalopirit nt work than other millet crops. The 
Government of India had invited experts of tj-io Rockefeller 
Foundation in the early fifties to review maize research 
in India. They visited various maize rcsteirch centres 
and important maize regions of the country and submitted 
their report in 1954. Accordingly, a Coordinated Project 
on maize came into being in 1957. The sb hoc schemes located 
at various research centres were pooled into this new 
project. The availability of a volume of introduced 
breeding materials from the USA^ Columbia, Mexico and 
several other countries through Rockefeller Foundation 
and those developed in India provided the much needed 
T'cnetic variability. As a result, a fev; high yielding 
flint hybrids (viz., Ganga 1, Ganga loi, Ranjit and Deccan) 
could be released for commercial cultivation in 1961. Since 
thep, new hybrids have continued to be released for 
different maize growing regions. The yielding capacity 
of these nybrids has been 4-6 tonnes/ha for kharif and 
7-8 tonnesAia for the winter or summer-sown crops. Although 
the area and yield have sh-o'-m definite increasing trends 
over years with the advent of hybrids, yet the improvement 
in yield has not shown any spectacular change. The 
most important fact responsible for this state is that 
whereas more than 85 per cent of the maize area is 
rainfed, researches, referring to varieties or cultural 
practices or manurial or pest control sch'dulcs, have been 
mainly directed to irrigated farming. This disproportionate 
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emphasis has to c«asG forthwith if a real breakthrough is to 
bo achieved. In future/ irrigation will be available 
only to about 20 per cent of the proposed area or 1.8 '^ha 
and this will perforce have to be protective in nature. Some 
essential measures which can help in increasing production 
are mentioned below: 

(i) Temperature conditions make it possible to 
take a rabi season n^ize crop in the belt 
comprising Orissa^ Andhra Pradesh/ Karnataka 
and T-^mil Nadu (Orissa has 0,07 llha under 
maize). The rainfall of SW monsoon provides 
some basic soil moisture and then there is 
some rainfall even in Oct-Jan period through 
the NE monsoon. Coupled v/ith supplemental 
irrigation/ this can answer the water needs 
of the crop. Under these conditions/ the clear 
weather prevailing in these months becomes 
very conducive for the grov.’th of this cron. 
Experiments conducted at Hyderabad in rabi 
season have sho'-m yields ranging from 6.7 to 
9,8 tonnes/ha. Hence/ the crop could be 
tried in this season in these parts. 

(li) Early varieties of Satha group of maize 
(maturing around 60 days) have a special 
importance/ because these arc grown more or 
less everywhere as a summer crop for cobs. 

These are also suitable in areas where early 
floods occur. Early maturity and heat tolepance 
are the main qualities of this group/ but their 
disadvantage lies in low yielding capacity. 
Considerable scope exists for improving 
yields of such varieties. Incorporation of 
Euro lie an maize germ plasm from higher latitudes 
has a great deal to offer in this connection. 

(iii) The high yielding maize hybrids developed by tbe 
Coordinated Project for Maize Improvement 
are comparatively of late maturity. This is 
a handicap to some extent in general acceptance/ 
although new short duration wheats can be 
taken after the hybrids. Therefore, it is 
desirable to concentrate attention on evolving 
early modem types, hybrids, composites or 
synthetics. 

(iv) Establishment of optimum plant stand is the 

chief factor which influences optirmjm yields. 
Comparison of various maize varieties at 
different plant population levels has shov/n 
that effective plant stand of 55 to 65 thousand 
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pc:r hectare is necessary at harvest to 
realise optimum yields. Some ar-sociation 
has been obser\/sd between tolc.’Vnce to high 
plant population and high nitrate reductase 
activity and higher placement or the ear. : 
Development of high population res-ponsivc maize 

variety in future would hejp ^aise mcaize 
production. 

(v) Loss through diseases is not as much as through 
pests. Stem borers, Chilo zonellus and 
Sesami-a inf wrens cause ''ddospread damage to- 
maize plants in early st^^.g.;, s of development. 
Severely affccte.d plants prccuco 'dead he.art' 
and fail to prc'/ide any occnoraic yield. 

Of the stem borers, Chi lo zon e llus is thr. 
most important. Some hybrids or composites 
have shov/n better resistance than most maize 
varieties. Therefore, it is necessary to 
identify better sources of . resistance and to 
upgrade level of rcsistancr; in selected 
populations. Investigations on host plant 
resistance with regard to Sos amia inferens 
have not progressed very far. This requires ■ 
sustained attention. 

21.3.8 Bettering the soil drainage conditions in A2 to B2 
areas and concomitant cultural practices has already been 
emphasised. If all these measures arc adopted, it should 
be possible to raise the overall yield standard to 2.65 
tonnes per hectare, which is approximately 2^2 times the 
present level. The overall production v;hich can thus 
accrue in 2000 AD from an area of 9 million hectares will 
be 23.85 million tonnes. 

Jov/ar 

21.3.9 The average area, production and yield of jov;ar 
based on the data for 1969-70 to 1971-72 arc 17.59 r^a, 

8,52 million tonnes and 0.48 tonnes/ha respectively. The 
Statewisc position is summarised below: 
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•fbr 

cent of all-India 

area 

production yield 


Maharashtra 

34.2 

2 6.4 

77 

Karnataka 

15.5 

22.2 

143 

Andhra Pradesh 

14.7 

13.4 

91 

Madhya Pradesh 

12.6 

16.0 

12 7 

Gujarat 

7.3 

5.4 

73 

Rajasthan 

6.2 

4.9 

78 

Tamil Nadu 

4.1 

6.4 

158 

Uttar Pradesh 

3.9 

4.5 
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In the contiguous area comprising Madhya Pradesh, Gujarat, 
Maharashtra, KarnataKa, Andhra Pradesh md I^mil Nadu jowar 
is grown in )chari^ as well as in rabl season?. The overall 
estimates: of area, production and yield for the two seasons 
for the above region are as follows: 



area ^ ' 

production 

yield 


(Mha) 

(million tonnes) 

(tonnes Aia) 

kharif 

8.73 

5.01 

0.57 

rabi 

6.82 

2.55 

0.39 

21.3.10 The maximum 

rabi crop area lies in Maharashtra, Andhra 

Pradesh and Karnataka 

and their < 

comparative position 

in the 

two seasons is as follows: 




area ■. 

production 

yield 


(Mha) 

(million tonnes) 

(tonnes/ha) 

Maharashtra 




)char^ f 

2.47 

1.2 4 

0.50 

rabi 

3.55 

l.Ol 

0.2-9 

Karnataka 




khari f 

1.16 

1.07 

0.92 


1.56 

0 • 83 

0.53 

Andhra Pradesh 




jeha ri^f 

1.25 

0,62 

0.50 


1.35 

0.53 

0.39 



It is clear that rabi crop in these St ' tes gives poorer 
yields. Maharashtra has the largest area under rabi crop 
and about 5o per cent of it is concentrated in the three 
districts of Sholapur, Ahmedanagar and Poona. 

21.3.11 Jowar and bajra are the crops which can adjust 
to a wide range of rainfall conditions and both are 

distributed from A2 to Cl typos, although bajra. 'is.. 

concentrated, more in the lower types of Ca/g 3 to Cl and 
loss in the higher types of rainfall distribution of the 
kind A2 to B4/B3. But for this broad preference for 
rainfall, as indicated in the beginning, their distribution 
in a given locality is primarily determined by the soil 
characteristics. As these show wide variations, the two 
crops have to ao hand-in-hand, This leaves very little room 
for making adjustments in their area. Accordingly, jowar 
area could be stabilized at a round figure of 17 Mha. The 
overall yield of jowar is very poor and, therefore, there 
is vast scope for improvement. Even if a 2ig times 
increase is taken into account (i.e., 1.2 tonnes/ha), the 
production in 2 000 AD will stand at 20,4 million tonnes. 

For effecting improvement in this crop, the lO'-R had 
specially included it in its combined programme popularly 
known as PIRRCOM (Project for Intensification of Regional 
Research on Cotton, Oilseeds and Millets initiated around 
1954). Noting the significant impact of commercial hybrids 
on sorghum production in the USA since 1956-57, the ICAR 
appointed an hoc Cbrnmittee to explore the possibilities 
of developing commercial sorghum hybrids in India. This 
Committee (1961) recommended that the first commercial 
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sorghum hybrids in India might be developed using the male 
sterile combine Kafir 60 as the female parent. As a result 
of the recommendations of this Committee/ the ICAR in 
collaboration with the Rockefeller Foimdation formulated an 
Accelerated Hybrid Sorghum Improvement Project in 1962 within 
the framework of the PIRRGOM, Efforts under this project 
resulted in the development of the first commercial nybrlds 
CSH-1 and CSH-2 Karnataka did. show some significant progress 
However/ the popularity of jowar hybrids and consequent 
increase in production have been restricted in pockets here 
and there. 

21.3.12 The factors impeding pirogress have been many. 

Heavy incidence of pestS/ especially shoot fly, higher cost 
of Inputs required and lower consumer acceptability and 
storage quality of the grain have been the train deterrents 
to quick adoption of jowar hybrids. ' Developmental programmes 
were initially built around a single hybrid/ viz., CSH 1, 
which is a disadvantage in itself. A few others, which could 
be chosen and which had some .advantages over CSH 1, had 
difficulties in seed production. The lesser output of fodder., 
in the hybrids released is also stated to be a serious 
limitation to their quick spread. Absence of hybrids 
suitable for rabi areas is another factor responsible for 
low coverage. The oredominant Improved rabi varieties like 
maldandi (M 35-1), have a high quality of grain, but are of 
long duration (135 days). These are tall and not highly 
responsive to increased fertilizer doses. The performance 
of such varieties of longer duration is adversely affected bv 
moisture stress in low rainfall years. Breeding work has 
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far not been in a position to put forward better alternatives. 
Although dry farming methods .have been devolopod in' the past 
the most important of which is known by the name 'Bombay Dry 
Farming Method'^ the effect of droughts could not be mitigated 
to any desirable extent. As it will not be possible to spare 
irrigation water for more than 20 per cent of the jowar area 
even in future, attention will have to be devoted to methods 
cind devices which can give high yields under conditions of 
rainfed farming. It has been shown in some recent trials at 
the International Crops Research Institute for the Semi Arid 
Tropics situated at Hyderabad (ICRISAT) that crop taken 
predominantly as rainfed could give yield of about 2 to 3 
tonnes per hectare with one or two sprinkler irrigations during 
the periods of extreme stress. With the judicious use .Of 
rain-water collected suitably in farms in the months of July ' 
and August or of irrigation supplies from other sources, it 
should be possible to increase jowar. yields. 

2 1,3.13 Till the advent of the first hybrids, intensive- 
cultivation of jowar was never given any serious consideration. 
Poor stands, absence of fertilization and plant protection 
were the rule rather than exception. Ihc only measure advocated 
by the Departments of Agriculture was seed treatment with' 
sulphur to control grain smut. Fertilizer studies and 
recommendations were generally limited to lo-2o kg nitrogen/ha. 
The position has now changed and recent worlc has made it possible 
to lay down specific benefici-al schedules for time of sowing, 
manuring, weed control and plant protection. These arc required 
to be put into practice. It has to be recognised that hybrids 
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have an acivantage of tolerating a pressure of plant 
population up to even 200,000 per hectare. This is an 
encouraging direction for improving the production capacity 
per unit area. It has already been pointed out that a variety 
like M 35-1, though a good yielder, is not suitable because 
of its longer duration. Therefore, there is need for medium 
duration varieties, with high response to fertilizers. 

Diseases generally are not as serious as pests. Shoot fly, 
stem borxar and midge arr- the serious pests.. The hybrids are 
observed to be more susceptible to shoot fly than the locals 
if sown out of season. However, the insect control aspect of 
hybrid sorghums has unfortunately been so much overemphasised 
that it has created a scare against them. If sowings are 
done early, the pest is almost absent. If sown late, seed 
treatment with carbonfuran etc. can control the pest effectively. 
The borer is rarely a serious pest on the field scale. One 
application of granular insecticides will effectively control 
the pest. This is necessary only when damage is actually 
visible. Regarding midge, the hybrids, being early, can 
escape attack and, the-ref ore, have some advantage over 
locals. Thus, if sown in time, the hybrids need very little 
or no plant protection. Plant protection could be resorted' 
to only if heeded and not indiscriminately. This sort of 
approach will also help in reducing cost. In some regions, 
striga (a parasite) is assuming serious prooortions on 
hybrid CSH 1. It will be necessary to combat the parasite 
by developing resistant hybrids or appropriate control 
measures. All these steps will go a long way in increasing 
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the overall production. In so far as cruaJity espc^ct is 
concerned, there is nov7 definite evidence that the 
disease pellagra , which occurs in endemic rerm among 
sorghum catv-rs, is duo to thf. high leucine conti..nt. 

Proper leucine and iso-lcucino balance is knovm to ward off 
this disease. The re fort, this is a dv: sir-^blc line of v/ork 
in future breeding programmes on the nutritional side. 

Ba jra 

2 1.3.14 The area, production and yield ot b-ajra are 
12.39 Mha, 6.24 million tonnes and 0.50 tonnes/ha 
respectively (1969-70 - 1971-72). Statewisc position is 
indiGated be1ow: 

Per cent o f all-India 



area 

production 

yic Id 

Rajasthan 

39.4 

25.9 

66 

Gujarat 

14.4 

23.1 

161 

Maharashtra 

14.3 

9.6 ■ 

67 

Punjab Si Haryana 

8.7 

13.9 

159 

Uttar Pradesh 

8.3 

11.6 

139 

Andhra Pradesh 

4.5 

4.4 

99 

KaI^nataka 

4.3 

3.5 

83 

Tamil Nadu 

3.B 

5.2 
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Rajasthan and Gujarat account for half of the country's 
bajra area and production. The yic Id levels are low 
in Rajasthan and Maharashtra. In Rajasthan, about 0.8 
Mha of area is in ^ 2^2 rainfall pattern, which 

can hardly support any crop. VJc have, therefore, already 
stressed in our Interim Report on Desert Development 
the need for diverting the area to fodder grasses. 
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However, the area thus diverted can be made good elsewhere 
by due adjustments so that the total area under this crop 
could be maintained moK? or less at the existing level, say 
12,0 Mha. As far as yields are concerned, researches did 
show encouraging possibilities. The identification of 
cytoplasmic line with the requisite plant type by Burtun in 
1958 and its dwarf counterparts subsequently permitted the 
exploitation of heterosis on a commercial scale. The first 
cytoplasmic male sterile, TIFT 23 A was evolved In Tifton, 
Georgia, USA and this line has been most extensively used 
in the production of commercial hybrids in India. The first 
commercial grain hybrid HB-1 was released in 1965. Subsequently, 
some more .'hybrids were released between 1966 and 1968. A quick 
spurt was evident in the beginning in the popularity of hybrids, 
specially in Gujarat and Rajasthan. But it -could not be 
maintained mainly because hybrids were noticed to be susceptible 
to downy mildew and ergot. In the early years of spread of 
these hybrids, the incidence of these diseases was sporadic 
and the hybrids and HB^ suffered only in certain regions. 

This however, did not very much.hamper their progress. Soon 
heavy incidence of the downy mildew disease was noticed in 
the hybrid HB4, which had been recommended for cultivation 
under irrigated or high moisture conditions. Since then, 
the spread of the disease was significant enough -to bring 
down the total production. Farmers developed a sort of 
reluctance to accept readily the new. hybrids, ’ 

21.3.15 Fersis-tent efforts have succeeded in the - 
rectification of the susceptible parent/ TIFT 2 3A, and it 
has resulted in the isolation of a couple of male steriles. 
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which have a high degree of resistance to milcev; under 
artificial inoculation. Ergot is yet to be tackled 
successfully. However, one single quality o-f hybrids 
which has changed entirely the concept of plant type of 
bajra has been the habit of hybrids re.la ting to high 
tillering. With judicious agronomic management high 
tillering has an advantage in inerc-asing thic plant 
population p£;r hectare and thus contributing towards a 
higher yield of grain as well as fodder. If one has 
to sort out the best in agronomic research done sc far, 
the success of transplanting trials deserves special mention. 
The .crop sown in. August causes reduction in grain yield, 
bu.t in such late conditions transplanting of seedlings 
before tiller initiation gives, appreciably higher yield 
over, direct so\^d.ng. This opens up new oi-',-)ortunity under 
conditions of late onset of rains. Seed c;.''.n be sown in 
irrigated nurseries and as and when rain comes the 
seedlings can be planted .and. thus the crop can be saved 
from failure. A comparative study is given below of the 
grain yield in quintals per hectare under direct sowing 
and transplanting: 

July 15 July 30 August 11 Augus t 2 9 
direct Seeding 25.92 16.61 3,72 0.35 

transplanting 20.26 18.71 20.31 7.13 

Direct seeding seems to be advantageous up to July 15, 
but transplanting can be useful up to August 15. 

Transplanting can help in stabilising the yield in 

general and at the same time cause saving in seed requirement. 
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Another agronomic result of Importance is the method of bajra 
being seeded in dry soil in rainfed areas. Sowing dry at a 
shallow depth of 1 to 1.5 cm followed by packing with a light 
roller is found to give good germination and stand when rains 
are received. 

21.3.16 A difficulty with bajra is the menace caused by 
birds. Investment in bird-scaring is considerable. This 
can be avoided by the incorporation of bristles through 
breeding. Progrc:ss with regard to improvement of grain 
quality of bajra is not very satisfactory. No doubt, it has 
high protein ntent and other nutrients, but it is hard to 
digest. PI cic acid and other factors reducing digestibility 
need to be studied and countered. The fatty acid composition 
should also be studied in detail to determine causes that 
reduce the keeping quality of bajra. flour. Bajra chapatls are 
coarse in texture. The factors contributing to the coarse 
texture of chaoatis require to be extensively studied. Studies 
on these lines can help in the development of better bajra 
types even from nutritional point of view. Such quality 
improvements are bound to increase consumer acceptance. 
Concerted -moves to develop high yielding, disease and bird 
resistant'varieties accompanied by due agronomic methods 
including dry sowing and transplanting according to situations 
provide ample sqope to improve yields and even if a 21^ times 
increase could be realised, the production in 2000 AD will 
stand at 15.0 million tonnes. 
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Ragi 

2 1.3.17 The. area, proc^ucticn and yield of ragi are 
respectively 2.55 Mha, 2.15 million tonnes and 0.84 
tonnos/ha (1969-70 - 1971-72). The Statc',;lsc positic^h 
is indiGated be low; 



j 

or cent of a 

11-India 


area 

production 

yield 

Karnataka 

41.0 

40.9 

100 . 

Tamil Nadu 

12.3 

15.1 

12 3 

Andhra Pradesh 

11.4 

11.6 

101 

Uttar Pradesh 

10.1 

10.6 

105 

Maharashtra 

8.7 

7.7 

89 

Bihar 

6.4 

3.5 

55 

Oris sa 

6.0 

6.6 

110 


There arc in all 52 districts growing ragi with area’ 
equal to 10,000 ha or more per district and 34 of thorn 
have satisfactory yields. It is mainly the crop of the 
peninsula, being most important in southern parts of 
KamataTca. Its yield surpasses that of bajra and there 
is a preference for this crop in dry areas. Its utility 
is increasing in commercial malt products. Karnataka 
devotes considerable attention in improving this crop, 
so also 'Kimil Nadu. Hybridisation has also been 
attempted in ragi primarily to combine the white grain 
characteristic' with high yield. VJith the progress of 
such work, a few strains like Co.8 and Co»9 (v/hitc grained) 
from Tamil Nadu and Kaveri, Aruna, Puma and Hams (v/hitc 
grained) from Karnataka have been successfully released 

Still there- is ample scope for increasing 


for cultivation. 
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yields. With a 2^5 times increase over the existing average 
and keeping the area at 2.5 “Mha as at present a production 
of 5,2 5 million tonnes can' be achieved in 2000 AD. The 
important problems needing attention are stated below: 

(i) Long duration varieties are more common in the 
ragi growing regions today. There is greater 
need now for short duration varieties to ideally 
fit them into two-crop or three-crop rotation 
series. There is a possibility of increasing 
yield further by breeding for bolder grains 
and lesser husk. In fact^ the varieties like 
llES-92 7 and HES-929 with long and compact earheads 
have shown greater yield potential than any known 
variety so far, but their grains are smaller in 
size. This defect has to be removed. 

(il) Ragi generally does not. mature uniformly, due 
to tillers developing at different times. 

Hence the crop has to be harvested in two or 
•three flushes. This is a handicap for 
mechanical harvesting. - Breeding for uniform 
maturity is desirable. 

(iii) Ragi is lacking in seed dorrrency. There is 

considerable grain sprouting if rains occur and 
if ■there is delay in either harvesting the crop 
or drying the grain in time. None of the 
varieties under cultivation is free from this 
defect. 

In developing new varieties minimising post harvest losses 
has to be kept in view. 

Small Millets 

21,3.18 The area, production and yield of small millets are 
respectively 4,68 Mha, 1.77 million tonnes and 0,38 tonnes/ha 
(1969-70 - 1971-72). Statewise position is as follows: 



•Ic'^r 

cent of all-: 

India 


rea 

production 

yield 

Madhya Pradesh 

. 4,8 

21.4 

61 

Andhra Pradesh 

16,4 

11.9 

73 

Uttar Pradesh 

10.5 

16.1 

153 

Tamil Nadu 

10.2 

20.5 

201 

Karnataka 

9.0 

5.3 

5 9 

Bihar 

4.8 

5.6 

116 

Maharashtra 

4.5 

4.6 

102 

Orissa 

3.5 

3.6 

105 

Gujarat 

3.3 

7.2. 

219 
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Though yields appear to be satisfactory in majority of 

cases out of a total of 95 districts growing small millets 

with an area of lO^OOO ha or more per district, nearly 

half record less than 90 per cent of all-India output. Of 

this 26 districts are in Madhya Pradesh. In Madhya Pradesh, 

the maximum concentration of small millets is in and Al 
areas, amounting to 64 per cent of the total area of these 

crops under these types of rainfall distribution. 

Production, of small millets is less than 2 iailllcn tonnes. 

This is a very unsatisfactory level of production, 

considering that the total area under these crops is 

4.7 Mha, Ragi with just about half this area, has higher’ ' 

production. These are poor yielding crops, but they are 

also neglected. Attention to these crops is mainly given 

in the peninsular parts. A scheme for the improvement of 

small millets was initiated in Tamil Nadu in 1965 with 

the financial aid of the ICAR, Intensive selection was 

made from materials collected from all over the country 

and outside. This work and also all other works pertaining 

to these crops were ultimately integrated In the All' India 

Sorghum & Millet Coordinated Project. Under this Project, 

Hebbal (Karnataka) constitutes a major centre and next 

in order are the centres at Coimbatore, Jabalpur and 

Vizianagaram, Hebbal is exclusively for research on ragi. 

21.3,19 Many of the minor millets are rich in-minerals 

and some of these like Setaria ( kakun ) and Panicum ( sama ) 

are also known to have fat content of 4 to 5 per cent, but 

their digestibility is less just like bajra. These have been 

produced and eaten mainly in inaccessible areas or by tribais. 
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who have cultivated them as a part of their ’shifting cultivation' 
methods taking advantage of their hardiness and short span of 
growth. With the rapid expansion of corrmiunication facilities, 
which is taking place nowadays, many of the farflung places 
will become accessible in future. 'Shifting cultivation' is 
also being discoioraged and there is emphasis now on reclamation 
of the lands which have been thus exploited. Added to these 
factors, the. inclination to utilise elite cereals will be more 
because of their availability in abundance resulting from 
Increased production. Owing to all these reasons, the 
dependence on small millets for human consumption is not 

ho Increase proportionately with the rise in population, 
but it can be reasonably expected that the requirements would 
not go down below the present level of production. The 
grains have a utility for livestock feeding, especially birds. 

The existing level of production, viz., 1.50 million tonnes, 
could easily be attained from an area of only 2 Mha, provided 
the yield increases to a value of 0,75 tonnes/ha, which should 
not be difficult with increasing emphasis on research and 
better methods of cultivation. If this happens, an area of 
2.7 Mha would become surplus, but it is desirable that these 
crops should be continued to be grown on this land and utilised 
for providing succulent fodder to livestock; their fodder is - 

t 

indeed quite satisfactory from palatability point of view. 

21.3.20 In researches, the small millet crops will have to 
be developed separately for grain and fodder purposes. 

Secondly, a contrasting study of small millet crops is also 
called for to see if their requirements with regard to 
varieties and agronomic practices etc.. 


arc different in 



heavy ana scanty rainfall ^hditions. It has been observed 
in the beginning that small millets are grown in both 

these conditions. These are chosen in the former areas 

mostly on hill slopes, where water does not stay and the 

soils are very shallow. Thus, the basic similarity in 

both kinds of regions appears to be the less moisture 

availability in the soil, but the difference betv/een the 

two lies in the degree of atmospheric humidity. Therefore, 

researches under the two conditions can be quite revealing. 
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4 PULSES 

21,4.1 Pulses and milk are the main source of protein in 
a vegetarian society. In spite of possible availability of 
animal products rich in quality proteins in increasing 
quantities in future# pulses will continue to be the main 
source of protein to the population in the average income 
bracket. Moreover# pulses will play an important role in 
livestock feeding. The present position is that only gram is 
used - whole or broken - for feeding horses and ponies and 
draft anirtmls and horsegram is used for feeding work animals 
in the south. The use of other pulses for livestock feeding 
has been mainly confined to their bran. This situation will 
change in futxire and the grain of many pulses will be 
Increasingly used for this purpose. Pulses have also uses in 
Industries. So^^ib^n and blackgram are used in the manufacture 
of protein biscuits. Canning of fresh peas as well as packing 
of dehydrated green peas have become popular* in recent years, 
Clusterbean is used in the manufacture of gum# which is 
utilised in textile and paper industry, explosives# mining 
and various food products. Clusterbean seed is exported at 
present to the USA in small quantities of about 10#000 tonnes. 
Agriculturally advanced countries resort to the growing of 
legumes as much as possible in rotation with other crops 
with the twin purpose of maintaining soil fertility as well 
as forage production. Growing of lucerne (alfalfa - Medicago 
sativa ) and berseem or other clovers ( Trlfolium or Melllotus 
Mdedlcaao sp ) is very common in the USA, Australia and 
New Zealand. Pea# cowpea ( Vjqna sp ) and beans are some common 
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choices in their arable crop rotations. In India, there 
is great potential for the utmost use of both the pulse 
legumes as well as forage legumes in the context of the 
maintenance of soil fertility. It is, therefore, 
necessary to see that pulses are grown substantially 
and due attention paid to their improvement, 

21.4,2 The genera of Leqiminos.eae v;hich provide a 
number of crops are Phaseolus and Polichos . Other 
genera of this family also include some pulse crops. 

A genuswise list of some commonly known pulses is given 


below: 


Botanical name Popular name Vo macular name 


Genus: Phaseolus 


aureus 


munqo 


greengram 


blackgram 


mung 

urid 


aconltifolius mothbean or moth 

kidneybean 


calcaratus 


ricebean 


sutari , meth 


lunatus 


limabean 


safed som.: 


vulgaris 


frcnchbean 


ra ima 


Genus: Polichos 


biflorus 


horsegram 


■kulthi 


lab lab 


(Indianbean or sem 
(fieldbean 


Other genera 


Caianus caian 


redgram or 
pigeonpea 


arhar , tur 


Cicer arictinun 


gram 


chan a 


Pisum 


fieldpea or matar 
pea 
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Botanical name 

PoDUlar name 

Vernacular nam^ 

Lens culinaris 

lentil 

masur 

Lathvrus sativa 

chickling 

vetch 

khesari 

Vicia faba 

broadbean 

ba]cla 

Glvcine max 

soyabean 

fahat 

Cyamopsis 

clusterbean 

gmr 

tetracionoloba 

Viana slnesis 

cowpea 

lobia 


21.4,3 The most widely grown pulse crops in the country are 
gram and pigeonpea. The statistics of these two crops are 
published in the Estimates of Aroa and Production of 
Principal Crops in India. Other crops are mentioned in this 
publication as an aggregate. However, separate Statewise 
figures of area and production with regard to gram, pigeonpea 
(tur), pea, lentil (masur), Lathvrus (khesari), blackgram 
(urid), greengram (moong), horsegram (kulthi), moth and 
some miscellaneous pulses arc also issued by the Directorate 
of Economics and Statistics, Ministry of Agriculture and 
Irrigation. The second source has been used to build up 
comparable statistics for one year, viz., 1971-72 for the 
individual crops. A comparison of the overall position 
emerging from 1971-72 data and the seven years' average for 
the period 1965-66 to 1971-72 derived from the first source 
is indicated below: 


Area (Mha) production (million 


gram 1971-72 

1965-66 to 1971-72 

pigeonpea 1971-72 

( tur) 1965-66 to 1971-72 

other 1971-72 

pulses 1965-66 to 1971-72 


tonnes) 


7.91 

5,08 

7,86 

4.85 

2,35 

1.68 

2.56 

1,67 

11.89 

4.33 

11,80 

4.24 
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It may bo mentioned th^t there arc two other important 
members of Lo cf uminoscae which arc also rich in proteins, 
viz., groundnut and SG^'aLean, but their high fat contents 
make them more useful as a source of edible oil. These 
crops have been discussed under oilseeds in Chapter 22 
on Commercial Crops, 

21.4.4 The all-India position as emerging from the 
compiled data for 1971-72 is presented in Table 2 1,6. 
Pulses occupy about 2 2 li^ia of area and produce 11 million 
tones of grain. Kharif pulses (pigeonpea and others) 
contribute 41 per cent in area and 30 per cent in 
production, the rest being the share of rajsl, pulses. 

The area and production of gram is the highest of all the 
pulses, being respectively 35 and 46 per cent of total 
pulses. Next in importance is pigeonpea with 11 per cent 
of area and 15 per cent of production. Hie two together 
outweigh the rest to such an extent that in a total view 
on pulses as a group, these are bound to dr.^'-; utmost 
attention. In all research and developmental programmes 
in India other pulses have been neglected. The most 
appalling picture is that of Xharif pulses (other than 
pigeonpea), whose yield performance is the poorest, viz., 
only 0*25 tonnes/ha. Pests and diseases take a heavy 
toll of many of these pulses. Due attention should be 
given in all, future programmes to individual pulses. 
Agricultural universities and State Departments of 
Agriculture will have to play a significant role in 
developing the crops of their respective regions, if a 
real breakthrough in production is to be attained. 
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Table 21.6 

All-Indlii Estimates of Area, Production and Yield 



of Pulses - 1971- 

72 





Area 

= 

Mha 




production = 

million tonnes 



yield 

= 

tonnes/ha 



! Area ; 

t f 

f 1 

1 1 

t J 

1 t 

Per cent jProduction !f»er cent piTiold 
of grand I |of grand 1 

total j [total [ 

• 1 ■ 1 

gram 

7.91 

35 

5.08 

46 

0.64 

plgeonpea (tur) 

2.35 

11 a.*' 

1.68 

15 

0.71 

total 

10.26 

46 

■6.; 76 

61 


pea 

0.90 

4 

0,68 

6 

0,76 

lentil (masu^r"'^^ 

0.78 

3 

0.40 

4 

0.51 

Lathvrus(Khesari 

) 1.70 

8 

0.89 

8 

0.52 

other rabi pulses 1.94 

9 

0.71 

6 

0,37 

total 

5.32 

24 

2.68 

24 


kharif nulses 
other than 
plgeonpea 

6.57 

30 

1.65 

15 

0.25 

Grand total; 

22.15 

100 

11.09 

loo 

0.50 


Statewise position of Individual pulses with regard to area 
and production has been further examined; the salient 
features are mentioned in the succeeding paragraph?. 

Gram 

21,4,5 The following tabular statement provides at a 
glance the distribution and performance of gram:- 









147 


Per 

cent of all-India 

Area 

Production Yield 


Uttar Pradesh 

25.2 

30.9 

122.9 

Madhya Pradesh 

2 1.4 

22.6 

105.9 

Rajasthan 

20.7 

17.3 

83.6 

Haryana 

14.2 

12.8 

90.3 

Maharashtra 

5.4 

2.6 

47.0 

Punjab 

4.2 

5.5 

132.1 

Bihar 

3.0 

3.3 

110.3 

West Bengal 

1.6 

1.8 

107.8 

Karnataka 

1.9 

1.2 

62.3 

Andhra Pradesh 

0.9 

0.4 

44.5 


The crop is irrigated to the extent of 20-25 per cent in 
Uttar Pradesh/ Punjab, Haryana and Rajasthan, Gram is a 
low temperature loving crop and hence its distribution 
approximates with that of wheat. The peninsular parts 
record much lower yields than the north and for them 
separate techniques and varieties are needed. Even in th 
north/ the returns have to be made more attractive, 
otherwise there is a danger that the crop may be elbowed 
out gradually by high yielding varieties of cereal crops. 
With these precautions, it is desirable to stabilize the 
area under this crop at 8.50 Mha. 

Pigeonpea ( tior ) 

21.4,6 Pigeonpea is cultivated in almost all the 

parts, but the main concentration is in Madhya Pradesh, 

Maharashtra and Uttar Pradesh. Statewise position is as 
under:- 
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•Per 

cent of all-India 

Area 

Production Yield 


Madhya Pradesh 

21.4- 

25.6 

119.8 

Maharashtra 

20,5 

14.9 

72.6 

Uttar Pradesh 

20.1 

35.7 

177.9 

Karnataka 

13.2 

9.5 

71.9 

Andhra Pradesh 

8.1 

2.4 

29.4 

Bihar 

3.9 

3.6 

92,9 

Gujarat 

3.9 

3.0 

77.3 

Tamil Nadu 

4.3 

2.4 

55.7 

Orissa 

2.1 

1.2 

55.7 

Rajasthan 

1.3 

1.2 

92.9 


The yields over the peninsula are lower than the north, Madhya 
Pradesh and Uttar Pradesh give better yields than other parts. 
The main handicaps with the crop are two^ viz,, its long 
duration covering the kharif as well as rabi seasons and 
susceptibility to frost in the northern parts. Frost 
resistance has defied solution all through and/ therefore/ 
it will be safer to give increased attention to this' crop in 
forst-free areas. However/ it faces competition with a better 
paying crop like cotton in the peninsula and/ therefore, the' 
main strategy will be only to .improve yields and shorten the 
duration. In fact, medium duration singlc-*season varieties 
are the key to popularise this crop universally. in the north, 
such varieties have the advantage of escaping frost. It should 
also be possible to effect increases in area anywhere outside 
the peninsula. Until medixm duration varieties become 
available, the main area for expansion, wi 11 have to be in 
the States of Madhya Pradesh, Bihar, Orissa and West Bengal. 
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An arori of, 3 -Mha roprcconting a small increase of 
0.65 Mhca oyer the existing area should be Garmarhcd 
for this crop. 

Kharif ^Iscs other than pigeonpea 

Bleckgram ( urid ) . greengram ( mung ) , horsegram ( kulthi ) 
and moth 

21.4.7 These crops account for 90.6 per cent of the 
area under kharif pulses other than pigeonpea/ their 
individual share being 21.4# 22.4, 20.1 --no. 26.6 per cent 
respectively. Their distribution in different States 
is indicated below: 


'Per cent of all-India area of 
concerned pulses 

the 

blackgram greengram horsegram 

moth 


Madhya Pradesh 

34.2 

12 .3 

14.6 

_ 

Maharashtra 

20.8 

19.3 

15.9 

6.5 

Uttar Pradesh 

10.3 

- 

- 

- 

Tamil Nadu 

6.9 

5.4 

14.8 

- 

Bihar 

6.6 

- 

9.5 

- 

Karnataka 

4.1 

5.5 

33.1 

- 

Raj as than 

3.8 

19.1 


89.1 

Andhra Pradesh 

3.8 

26.0 

10.5 

- 

Gujarat 

- 

,6.8 

- 

- 

others 

9.5 

5.6 

1.6 

4.4 


On the basis of the district data available in the 
Season and Crop Reports and the returns furnished by the 
States the distribution in different rainfall categories 
is indicated-below: 


iKar cent area of the concerned pulse 



blackgram 

greengram 

horsegram 

moth 

A2-A1 

34 

15 

23 

2 

B2 -C4/C3 

54 

60 

28 

7 

C2-D4/t)3 

6 

23 

42 

49 

D2 or less 

3 

1 

5 

42 


1^0 

A gradation of these pulses with regard to water requirernent 
is clearly noticeable in the descending order of blackgram, 
greengraiH/ horsegram and moth « There is an overlapping of the 
first three pulses with regard to rainfall zones, but the 
gradation is even then clearly discernible. In I^-Al areas, 
blackgram is perhaps given preference on heavier soils with 
better moisture retention, whereas lighter soils with less 
moisture rctentlvlty are assigned to areongram and horsegram. 
Similarly, in areas having a rainfall distribution of C2 or 
less, greengram is given better situations than horsegram or 
rQ2i3l ^nd with rainfall decreasing to D2 or less, the choice 
gets restricted to moth , which is- the hardiest of all these 
pulses. Those pulses and many o1:hers like cowpea, frenchbean, 
fieldbean ( Dolichos lablab ) should be encouraged as much as 
possible in order to meet different conditions of rainfall 
and soil during kharif season. Many of those crops are 
capable of finishing their life cycle within 60-90 days and 
are, therefore, suitable for multiple cropping. These are 
suitable even for being grown as catch crops within the summer 
gap of April-June whenever water could be made available to 
a reasonable degree of sustenance, . The hardier amongst them 
can easily grow on the receding riverbeds and-tankbeds in 
this period, Tj^g growth of legvimes on tankbeds can enrich 
the soil for maintaining aquatic vegetation in the rainy 
season. This can prove increasingly useful for fish rearing. 
The area under these pulses could be raised to 8.00 Mha from 
the present level of 6.57 Mha. 



1^1 


Rabi Pulses other than Gram 

21.4.8 Table 21.6 would indicate that pea, lentil ( masur ) 
and Lathyrus (khesari) occupy 3.38 Mha whereas other 
miscellaneous rabi pulses occupy 1.94 Mha. The 
miscellaneous ones belong to the same species as many of 


the kharif pulses. 

The'' distribution 

o f the 

first three is 

as follows: 





Per cent of total 

area of 

the concerned pulse 


pea 

lentil 

La thy rus 

Uttar Pradesh 

80 

2 3 

- 

Madhya Pradesh 

9 

34 

44' 

Bihar 

4 ' ’ 

20 

39 

West Bengal 

0.6 

14 

■ 11 


Peas are mostly concentrated in Uttar Pradesh, whereas the ■ 
other two crops are mainly confined to Madhya Pradesh, 

Bihar and West Bengal. Pea in cast Uttar Pradesh and 
the other two crops are usually taken in paddy fields 
after its harvest. Lathyrus is sown even while paddy to 
be harvested is still in field. Lathyrus is known to contain 
the free amino-acid toxin BOAA, which causes 'lathyrism'. 
However, the toxin being soluble is easily removable by 
soaking' Irn water. Moreover, there is a variety, lakhori, 
which is harmless and it may be possible to breed more and 
more of such varieties.^ It is not absolutely essential 
to replace this crop, specially when (a) the people 
accustomed to it do not wish to give it up and (b) it does 
have some- advantage to thrive on the residual moisture of 

^ 1970, ICAR, Pulse Croos of India , pp. 314-316 
^ 1971. lARI, New Vistas in Pulse Production , pp, 20-22 




paddy fields. Even if a necessity arises to do away with 
its cultivation in parts, the area so released can be put 

under other suitable rabi pulses. Thus, the total area under 
these pulses could be stabilised at 5.50 Mha, which is 
almost the same as at present. 

21.4.9 There is an official ban on the sale of Lathyrus 

and its products vide Prevention of Food Adulteration Rules, 
Ministry of Health and Family Planning, Government of India, 

1955 (amended up-fc^o 1959).^ Despite this ban, the popularity 

and sale of this pul-a has not decreased. The picture with 

regard to this grain crop is not very alarming provided the 

people are educated in making the right use of the pulse after 

removing the toxin through steeping. It is said that farmers 

in Madhya Pradesh, who actually grow this crop, use it in 

this manner invariably and, therefore/ lathyrlsm is not as 

much common in areas of its very cultivation as in the 

adjoining areas, where it is purchased cand consumed. In the 

latter areas, it is said to be consumed in the form of chapati 

or dal without pre-treatment. Therefore, action is really 

required to be taken by the Extension or Revenue authorities 

to popularise the right methods of cooking in all the concerned 

areas, 

21.4.10 It has already been stated that research and 

* 

developmental activities with regard to pulses in general 
have not received due attention. The crops which have 
received most attention, viz., plgeonpea and gram, are 
also posing difficult problems. Unduly long duration of 
plgeonpea and"its susceptibility to frost have been pointed 

^1962. CSIR, The Wealth of India Raw Materials, Vol.VI (L-M), 
pp. 40-i41 
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rhe problem ot wilt di.eeaso has also not be.cn 
.fully solved. Vearirtics v/ith compact canopy v/hich enable 
higher plant population, are also not abundant. In respect 
of gram, there has been as yet no striking change in the 
varictal/picturc and the established varieties continue 
to be popular. The All India Coordinated Project on Pulse 
Crops also came a little late, i.c., during the Fourth Plan; 
its impact has not been felt thus far. Hov;evrr, it does 
not mean that beneficial results are not at all available. 
There was a time when it was thought that manuring of 
legumes was superfluous, but it is more or less established 
now that phosphatic fertilisers lead to improvement in yield. 
There is considerable evidence to show that raddition of a 
small starter dose of nitrogen can have stimulating effect 
on nodulation and consequently on symbiotic fixation.- 
Field Inoculation with Rhlzobium dan bring about 50-100 
per cent increase in grain yield. It has also been found 
that pelleting of the inoculated seed with Ga Co3 or Ca S04 
in highly acidic or alkaline soils can help to get the 
Rhlzobium established, resulting in better crops.' Attempts 
are continuously being made to identifyv efficient strains 
indigenous to the soil of different parts of the country 
for each of the pulse crops. Ridge Gu.ltlvation of pulses 
prone to waterlogging in kharif season gives better aeration, 
which is quite essential for the optimum functioning of 
the root bacteria. Experiments have shown that ridge- 
planting leads to a 30 per cent increase in yield over 
planting in flat beds in the case of pigeonpea and to nearly 
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50 per cent in the case of blackgram and greengram. Weed 
control has proved to be very valuable in the case of pulse 
crops, because weeds generally swamp their fields owing to 
the inherent slow seedling, growth of legumes, 

21,4,11 While some useful results arc available, their 
effect is not apparent in the field. The growth of pulses 
is taken for granted and farmers do not give specific 
attention to their cultivation. There is no proper care 
after the seed has been sown. Farmers take advantage of the 
dual utility of rreny of these crops. If fruiting is found 
to be satisfactory, the crop is harvested for grains.. 
Otherwise, it is diverted for the purpose of fodder. The 
yields are naturally low with such an attitude. It is clear 
that extension activities have failed to make their impact 
and,- therefore, the first immediate need in these crops is 
to trake available to farmers the existing knov-zhow and 
associated inputs. The second important need is to give up 
all-India coordination of the type that exists today even in 
research work. There is a distinct yield gap between the 
peninsular States and the rest of the country in the case of 
both the Important crops, viz,, plgeonpea and gram. Crops 
Species also differ between the peninsula and elsewhere, 
Hbrsegram and Dolichos lablab are very typical of the drier 
parts of the south. The species of pulses which are common 
in the hills of West Uttar Pradesh and Himachal Pradesh are 
different from those of the plains. In the drier parts of 
Rajasthan, the emphasis is on moth and guar (clustcrbcan). 
For these reasons, decentralisation of research efforts is 
absolutely essential and, as already suggested, every 



155 

agricultural university must be able to take initiative 
in regard to problems typical in its jurisdiction. Broadly 
Speaking, there should be different strategies for the 
peninsula, the northern plains, hills and eastern parts 
■and to this extent regional coordination could be 
permissible. 

2 1.4.12 Some recent tests have shown the possibility of 
attaining 4-5 tonnesAa yields in pia..onpca, 3-3.5 tonnesAa 
in gram and peas and 2 - 2.5 tonnesAa in black and greengram. 
It is observed that one Irrigation for gram before flowering 
stage is the minimum essential roquiromont in case the winter 
precipitation docs not occur in time. This equally holds 
good for peas. In order to cover such needs and provide 
protective irrigation under critical circumstances even 
in kharif season, a provision has been made for irrigation 
to the extent of 5.37 Mha. This works out to be approximately 
20 per cent of the total proposed pulse area for the country. 
With the water need of those crops fully satisfied by rain 
or irrigation water, utilising better varietie s and 
modem methods of cultivation and giving due importance 
to all possible pulse crops, it should be possible to attain 
an yield level of at least 1.5 tonnesA^ in general. It 
would moan 25g times increase in the case of gram, pea 
and pigeonpea, 3 times for lentil and lathyrus and 4-6 times 
for others, mostly the kharif species. It may be 
re-emphasised that the last group has to be given the 
best of attention. Most of the pulses will continue to 
be grown rainfod. Therefore, rainfed techniques have to be 

given utmost prominence in research as well as developmental 

activities. With these efforts alone a production of 37.5 
million tonnes can be achieved. 
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5 GENERAL 


21,5.1 In the foregoing paragraphs, wo have indicated 
broadly the extent of area that could be put under different 
foodgrains in 2000 AD and its distribution over various 
parts of the country purely on scientific considerations 
with a view to maximising production. An attempt has 
also been made to indicate technological possibilities 
of increasing the yield levels of different crops on the 
assumption that the crops would be grown in appropriate 
places, at appropriate times and with the required backing 
of irilgation, seed, fertilisers and manures, plant 
protection chemicals, etc. It has further been assumed 
that these crops will be grown on lands v/ith proper tilth 
and inter-culture status of the soil made possible by the 
use of ideal implements and tools, 411 these factors are so 
crucial to the attainment of the yield and production levels 
indicated in this chapter that any deviation from the 
cropping patterns envisaged by us or in the levels of 
inputs and extension needed for realisation of the 
production potential would result in lowering of the 
targetted levels. The estimates of area and. yield of 
various crops envisaged for 2000 AD are presented in Table 21,7 



Table 21.7 
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Area and Yield Targets of Fccdgrain 
Crops as proposed for 2 000 AD 



•n——— 

I Area 

: Mha 

mm 


“f-“ 

1 

1 



Iprcsent! 

I 1 

1 1 

2000 AD 

1 present! 2000 AD 

1 t 

1 1 

It'iblel appen-l para- I 

1 ;dix ;graph ; 

Wheat 

18.01 

17.55 

1.30 

3.64 

21.2 

21.3-II - 

barley 

2.58 

5.50 

1.03 

1.97 

- 

21.3-VI 21.1.9 

oat 

- 

0.50 

- 

4.00 

- 

21.1.12 

rice 

37.54 

32.00 

1.11 

3.04 

21.3 

21.5-III - 

maize 

5.78 

9.00 

1.05 

2,65 

21.5 

21.3.6 

21.3.8 

jo war 

17.59 

17,00 

0.49 

1.20 

- 

21.3.9 

21.3.11 

bajra 

12.39 

12 .00 

0.50 

1.2 5 

: - 

- , 21.3.14 

21.3.16 

ragi 

2.55 

2.50 

0,84 

2.10 


21.3.17 

small 

millets 

4.68 

2.00 

0.38 

0.75 

- 

- ■ 21.3.18 

21.3.17 

gram 

7.91 

8.50 

0.64 

1.50 

21.6 

- . , 21.4.5 

■21.4.12 

pigconpea 

2 .35 

3.00 

0.71 

1.50 

/ / 

- ■ '-.'C. f / ; 

poca 

0.90 

1.00 

0.76 

1.50 

f t 


lent! 1 

0.78 

0.80 

0.51 

1.50 

t / 

ft' 

lathyrus 

1.70 

1.70 

0.52, 

. , 1.50 

t t 

■ . ^ 

tt 

other rabi 1.94 
pulses 

other 

2 .00 

0.37 

1.50 

t / 

/ / 

kharif 
pulses 

6.57 

8,00 

0.2 5 

1.50 

/ / 

/ / 

total 

12.3.27 123.05 


" 




area 
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It will be seen that the total area under foodgrains is 
projected to be at the same level as in the triennium ending 
1971-72, although compared to 1973-74 this shows a marginal 
decline. On the basis of the yield levels of various crops 
indicated in the foregoing sections, the production potential 
of foodgrains in 2000 AD is estimated at 277,16 million tonnes 
against the base level production of 103,78 million tonnes. 
Programmes for agricultural development have been outlined in 
different subject-matter chapters of this Report. In Chapter 
11 On Supply Possibilities we have tried to assess the 
possible levels of varioxis programmes and inputs like 
ix'rigation, command area development, dry land farming, high 
yielding varieties and fertilisers that could be attained by 
2000 AD, In many areas, the levels of various inputs may 
fall short of the optimum requirements envisaged in this 
chapter. The motivation of farmers especially in some areas 
of Madhya Pradesh, astern Uttar Pradesh, Bihar and Orissa 
may not be developed to the extent necessary. Further, 
it may not also be possible to organise services of the 
requisite quality to the extent needed to enable the adoption 
of management practices required for attaining the envisaged 
yield levels for various crops. It may also not be feasible, 
to restrict the cultivation of various crops to the areas 
most suited for •tbem from the agro-clinotic point of view. 
Taking all these factors in view, the level of foodgrains 
production that can possibly be achieved in 2000 AD may be 
lower. While reviewing the supply-demand balances in 
Chapter 11 on Supply Possibilities, the figure of 230 million 
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tonnes has been used. In ease the country's oconomy 
develops at a faster rate than has been envisaged in 
this Report and it becomes possible to mobilise larger 
resources for agriculture, it is certainly within the 
realm of possibility to attain a somewhat higher level 
of foodgrains production by 2000 AD which may lie 
between 230 and 277 million tonnes. 
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6 SUMMARY OF CONCLUSIONS AI® RECOKIENDATIONS 

21,6,1 TLo torgcts of qjtgg cind yield foir tLc V'!\ 3 ri(''u.s grein 
crops as coxitcraplatcd for 2000 AD are given in Table 21,7. 

Tfie present position hes also been indlcatoc for comparison. 
The salient aspects of suggested changes in cropped areas are 
stated below; 

1. Significant increase hcas been suggested in barley 
ar-ea. About 0.34 Mha are for cultivation on saline and 
alkaline lands, 0,46 Mha to be transferred from wheat area 
and the remaining excess over the present acreage is mainly 
to come from rabi fallows in Uttar Pradesh, Bihar, Punjab and 
Haryana.^ 

(Paragraph 21.1.9) 

2. Major reduction of paddy area has been suggested 
in Uttar Pradesh, Madhya Pradesh and Bihar (3,27 Mha), West 
Bengal (o.99 Mha) and Andhra Pradesh, Tamil Nadu and Karnataka 
(1.00 Mha) , Preference should be given to crops like cotton, 
groundnut and maize in the surplus areas of the south and 
maize, soyabean and blackgrom etc, in the other States. In 
rice, area should be withdrawn from uplands or other 
unfavourable situations where irrigation water cannot be 
provided easily to supplement rain-water. Wherever tank 
irrigation is prevalent, as in the south, Jrice should be 
confined to the areas where water can reach through flow 
irrigation; lift irrigation should be avoided as far as 
possible. 


(Paragraph 21.2,9) 
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3. Additional area of 4.7 Mha has to be brought 
under maize mainly from the surplus rice areas of 
Uttar Pradesh/ Madhya Pradesh# Bihar and West Bengal 
(3,8 Hha) and Andhra Pradesh# Karnataka and Tamil Nadu 
(o.9 Hha) . A rabi crop of maize should, be encouraged 
in Orissa# Andhra Pradesh# Karnataka and Tamil Nadu. 

(Paragrai.^hs 2 1.3,6 & 

21.3.7) 

4. Out of the total existing area of 4,7 Mhia 
under small millets# 2.7 Mh*i are proposed to be diverted 
to fodder raising and only 2 Mha are to be retained for 
grain production. 

(Paragraph 21,3,19) 

5. For pigeonpea# until medium duration varieties 
become available# the main thrust of area expansion v;ill 
have to be in frost-free areas of the north# because the 
peninsula does not hold promise in this regard ov;ing to 
competition from crops like cotton. 

(Paragraph 21 . 1 , 6 ) 

6. For increasing area under miscellaneous pulses# 
due consideration should be given to multiple cropping. 
Offseason cropping in April to June period in riverbeds 

and tankbeds should also be given a trial wherever feasible. 

(Paragraph 21.4,7) 

21,6,2 Emphasis in researches has usually been on 
improving yield by quantity rather than quality except 
for cotton# and agronomic aspects have not received due 
attention. Specific recommendations are indicated below; 
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^ T]^ 0 j ^0 is nGsd to rnS-TcG 3 jrcslistic distinction in 

crop reseairch relsting to irriga.ted and rainied conditions 
proportionate to the are^. obtainable under each condition. 

For example/ a crop like maize requires emphasis on rainfed 
conditions, whereas the emphasis has usually been for irrigated 
conditions. For wheat, the efforts are also required to be 
directed towards successful rainfed crop raising, whereas 
the attention has been mostly given to irrigated crop so far. 
Crops like barley, jowar and pulses also require attention 

in research for rainfed conditions. 

(Paragraphs 21.1.4, 

21 . 1 . 10 , 

21.3.7 
21.3.12 & 

21.4.12) 

Wheat 

2 *. Whereas the existing tempo has to be maintained in 

all-round research, a special programme of evolving varieties 
and agronomic techniques suited to warmer winter conditions 
of the peninsula should be put into operation, 

(Paragraph 21.1.4) 

3 , Due attention should be paid in research work to 
durum and dicoccum species, which hold better promise for the 
south. Special varieties of wheat are required to be bred and 
cultivated for milling, baking and confectionary industries 

also, 

(Paragraph 21,1.7) 

4 . Th€ rust problem and the problem of storage pests 
should also get the best possible attention. In order to 
minimise rust menace, it is worthwhile to eliminate wheat 
cultivation in the high hills or to saturate their area with 
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resistant varieties. If v.'heat is continuec’ to be grov/n 
in these areas, only rust-resistant varieties should be 
permitted. As all varieties may develop susceptibility 
v/ith the passage of time, a surveillance service for 
rust detection on cultivated wheats will have to be organis 

(Paragraphs 21.1.5 & 

21 .1.6(iii) 

5. Extension workers have to see that the capacity 
of the new dwarf varit ties to adjust to lab.' so\rings is 
not stretched too far to the detriment of yield performance 

(Paragraph 21.1,6(i) 

6 . Breeders have to provide ample choice with 
maximum possible diversification of genotypes in the case 
of wheat in order to avoid disadvantages of a narrow 
genetic base throughout the length and breadth of the 
country and extension workers have to ensure that only a 
couple of varieties do not catch the fancy of the farmers, 

(Paragraph 21,l,6(ii) 

Barley 

7. Research work on cultivation of barley under 

Saline and alkaline conditions should receive attention. 

Many pests and diseases (e,g,, corn leaf aphid and molya 

disease) and problems like lodging have to be tackled. 

The nutritional guality and digestibility of grain should 

be improved. Varieties like Hiproly are worth developing. 

Attempts to increase total lipids are also necessary. 

Hulled barleys cause digestive difficulty and hull-less 

types are at present low yielding. Attempts are necessary 

to remove this drawback and also to breed varieties with 

less percentage of crude fibre, because crude fibre also 
impairs digestibility. 


(Paragraph 2 1,1.10) 
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Oat 

8, As this crop is only of local importance from 
cultivation point of view, its research aspects need be 

looked after only by the Central institutes and the agricultural 
tiniversities, which are situated in the main wheat growing belt. 
Prevention of lodging, response to fertilisers and improvement 
in nutritional quality and digestibility of grain are some 
of the problems which should engage attention, 

(Paragraph 21.1,13) 

Rice 

9, The area and production of rice crops should be 
reported in official statistics with reference to the dates of 
sowing. An experimental project is necessary to determine the 
most feasible arrangement, 

(Paragraph 21,2,3) 

10, The non-consumer areas like Punjab, Haryana, Rajasthan 
and '^est Uttar Pradesh hills and adjoining parts should be 
encouraged to grow high quality rice for exports. But due to 
the heavy pressure on Irrigation resources for growing rice 
with Inadequate rainfall, attempt should be made as far as 
possible to confine paddy cultivation to low lying areas or 
those lands which suffer from salinity arK3 alkalinity, 

(Paragraph 21,2.3 , (iii) 

11, Excessive rainfall should be suitably stored and used 
during the spells of drought as well as in the month of 
September when the rainfall is much less. Attempt should be 
made to transplant the crop in June with the backing of 
irrigation water to facilitate completion of its vegetative 



phase by the end of August. Under this arrangement it 
would not be subject to want of rainfall in th;' month o 
September .J 

(Paragraph 21.2.3 (iv) 

12. The summer sown crop (April + 15 days) in Ori 
should be given up and whatever little irrigation water 
used at present for its raising in the months of April 
May could be utilised for raising nurseries for monsorn 
The monsoon crop receiving a start in June vrould got tl 
full advantage of the monsoon rainfall of July and Augu 
for its vegetative growth. 

(Paragraph 21.2.3 (viii) 

13. Varieties for the summer sown crop (February-' 
have to be of early duration, say within 90 days, so f- 
these could finish their life cycle before the onsr^t 

SU monsoon. Those for the monsoon crop could have .-i 
of 90-120 days and October-January so^^;n crop could be ■ 
150-160 days' long. Breeders should provide the infer 
regarding the correct yield potential of the varietic;; , 
they release the varieties, 

(Paragraphs 2 1.2.3 (iv) 
21.2.3 (ix)- 
21.2.5) 

14. Serious endeavours arc required to be made t. 

emphasis on the cultivation of rice in Assam and ad]r 1. ■ 

parts in the flood—free peiriod of October onv/ards. 2' ’ 
poses a connected engineering problem of harnessing r ^ 
water of the monsoon season in such a manner that it 

be available for irrigation purpose in later months. 

(Paragraph, 21.2.3 (i ) 
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15, If irrigation could be assured in the clear season 
in Assam^ West Bengal and Orissa, the area under different 
rice crops could be readjusted in the follcvring manner giving 
more wcightage to the October-January sown crop than at present; 

area per cent 



Feb - May 

June - St.;pt 

Oct - 

North Eastern States 

20 

60 

20 

West Bengal 

10 

80 

10 

Orissa 

5 

SO 

15 


(Paragraph 21,2.3 (ix) 

16, Considering the peculiarities of this crop, rice 
research could be regionalised in the following manner: 

(a) Jamrriu & Kashmir, Himachal Pradesh and West Uttar Pradesh 
hills, (b) Punjab, Haryana^ Delhi and Rajasthan, (c) Gujarat 
and Maharashtra, (d) Uttar Pradesh, Madhya Pradesh and, Bihar, 

(e) West Bengal and Orissa, (f) North-Eastern States, (g) 
Karnataka, Andhra Pradesh and Tamil Nadu and (h) Kerala, coastal 
Karnataka and coastal Maharashtra. Each region should be 
independent and self-sufficient by itself in research as well 
as extension efforts. Each region should have its own research 
institute of all-India status. The overall all-India problems 
could be looked after by the CRRI in collaboration with these 
institutes. On extension side, the Ministry of-Agriculture and 
Irriga-tion can develop suitable regional machinery with the 
involvement of the State Department of Agriculture. 

(Paragraph 21,2.8) 
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The main research problems v.'hich cell for special 
attention in the case of rice are (a) tc fit the varieties 
as well as agronomic practices to local rainfall rhythm of 
different parts, (b) water and soil man-’oement under excess 
as V7cll as deficient rainfall conditions and (c) finding 
suitable varieties for different situations (hills, valleys 
and plains etc.) and for different crop seasons. 

(Paragranh 21,2.8) 

18. It is desirable to improve drainage of maize 
fields through cultural practices in order to avoid damage 
due to waterlogging. 

(Paragraph 21.3,5) 

19. The existing drawback in rraize is that the early 
varieties are low yielders and the high yielding hybrids arc 
too late for the rabi crops to be sown in tirre. This 
drawback is to be removed through persistent brooding efforts. 
Response to high population stress and resistance to borers 
are the other characteristics which have to be kept in view 
in breeding work. 

(Paragraph 21,3.7 (il)-(lii) 

Jr 

Breeding efforts should attempt to introduce a 

proper leucine and isoleucine balance in jowar grains in order 

to ward off Pellagra disease. It is also necessary to breed 

medi\am duration fertilizer responsive rabi jov/ar, Striga 

the plant parasite also needs attention either through 
developing resistent hybrid or through proper control 

measures. Extension efforts are required to ensure that 
beneficial practices relating'to time of sowing, manuring, 
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optiimjm plant population# weed control and plant protection 
are adopted by farmers on a large scale, 

(Paragraph 21,3.13) 

Bajra 

21, The need Is to develop high yielding, disease and 
bird resistant varieties alongside due agronomic methods 
including dry sowing and transplanting for different 
circumstances. Digestibility and keeping cmality of flour are 
the other factors which require attention, 

(Paragraph 21,3,16) 

Ragi 

22, Breeding for short duration, bold grain with less 
husk and uniform maturity is desirable. Introduction of 
dormancy is necessary. 

(Paragraph 21,3,17) 

Small millets 

23, Fodder and grain aspects have to be separated in 
research work. A contrasting i tudy is also needed for the 
small millets which arc grown in apparently two dissimilar 
conditions, viz., high and low rainfall areas. 

(Paragraph 21.3,20) 

Gram 

24, Improvement of yield in gram can be achieved by 

breeding significantly better varieties of this crop and 

provision of at least one Irrigation between sowing time and 

flowering date according to exigencies, 

(Paragraphs 21,4.6 

21 . 4 . 12 ) 
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Pigeonpea (arh.a.r oi Uy:) 

25, Ill tho case of pigeoapeo, atteaipts naVc to ,oe 
continued to seed for raedium duration single-season M gh 
yieldi/io varieties suitable for different parts and for frost 
as nell as vrilt resistance. 

(Paragraphs 21.4.6 

21.4.10) 

Lathyrus (khes ar;i ) 

26. I]'i3 'lain problen in the case of this crop is to 
educate people in the proper use of the pulse and here the 
help of extension and revenue authorities could prove epuito 
beneficial, 

(Paragraph 21,4,9) 

Other pulses 

2V. Due attention is required to be given to blackgram, 
greengraui, horsegran, moth and many others like cowpea, 
freu.chbean, pj olicho s lajslrib. in order that different conditioxis 
of raih-fall and soil could be met successfully in different 
parts, 'i'he agricultural universities and State Departments 
of Agriculture will have to draw up their p\h, strategies 
concorniiLg typical problems in regard to the pulses of their 
regions. Co-orclination could be broadly arranged for the 
peniiisula 5 northern plains, hills and eastern parts. The 
extension machine.y should be made to give top priority to 
make available to farmers the existing kiiovfnov/ and associated 


iiiput s, 


(Paragraphs 21.4.4 
21.4.7 
21.4.11) 
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Figure 1 - Fluctuations in Barley Area 













APPENDIX 21.3 


(Paragraph 21.1.1) 


Rabl Cereals 



Stateiuent I - 

SstiiTiates of. area,Production and 
yield of v/heat. 

years 

area 

(Mha) 

producticn 
(million tonnes) 

yield 

(tonnes/ha) 

1931-32 

13.5 

9.0 

0.7 

1941-42 

13.6 

10.0 

0.7 

1947-48 

8.3 

5.3 

0.6 

195(^-61 

9.7 

6.5 

0.7 

1966-61 

12.9 

11.0 

0..9 

1964-65 

13.5 

'12.3 

0.9 

1965-66 

12.6 

10.4 

0.8 

1966-67 

12.9 

11.4 

0.9 

1967-68 

15,0 

16.5 

■ l.l' 

1968-69 

16,0 

18.7 

1.2 

1969-70 

16,6 

20.0 

1.2 

1970-71 

18.2 

23.8 

1.3 

1971-72 

19.2 

26.5 

1.4 


Note: Estiaiates for 1931-32 and 1941-42 relate to Undivided 
India while those for later relate to Indian 

liiion, 


Source 
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.APPMDIX 21.3 


(Paragraphs 21,1.1 
Rabl Cereals 21.1.3) 

Statement II - Statewise Sstlraates of Area . 

Production and Yield of '/heat 
(1969-70 to 1971-72) 


area .Mha 

production.million tonnes 

yield.tonnes/ha 



area 




uer cent of•all-India 

State 

total per cent . 
irrigated 

production yield' 

area 

pmdug tion 

1 

2 

3 

4 

5 

6 

• 1 - 

Uttar Pradesh 

5,77 

66.2 

7.18 

1.24 

32.1 

30 .-6 

Madhya Pradesh 

3.36 

15.8 

2.62 

0.78 

18.7 

li.2 

Punjab 

2.26 

85.4 

5.18 

2.29 

12.5 

22.1 

Rajasthan 

1.42 

66.2 

1.71 

1.20 

7.9 

7-,3 

Bihar 

1.29 

51.2 

1.65 

1,28 

7.2 

7.0 

Haryana 

1.10 

81.8 

2.29 

2.08 

6.1 

9.7 

Maharashtra 

0.92 

29.3 

0.45 

0.49 

5.1 

1.9 • 

GuJarat 

0.53 

62.3 

0,81 

1.53 

2.9 

3.5 

West Bengal ' 

0.36 

8.3 

0^.81 

2,25 

• 2.0 

3.5" 

Himachal Pradesh 0,35 

17.1 

0.31 

0.89 

■ -1.9 

1.3 

Karnataka 

0.33‘ 

9.1 

0,14 

0.42 

•1.8 

0.6" 

Jammu & Kashmir 0.21 

14,3 

0.19 

0.90 

•1.2 

0.8" 

Delhi 

0.05 ‘ 

80.0 

0.08 

1.60 

0-.3 

0.3 " 

Assam 

0.02 


0.02 

1.00 

0.1 

0.1 . 

Andhra Pradesh 

0.02 

40.0 

"0.01 

0.50 

0.1 

- 

Orissa 

0.02 

25.0 

0.02 

1.00 

0.1 

0.1 . 

all India 

18.01 

53.2 

23,47 

1.30 

100.0 

100.0 


Source: Directorate of Economics and Statistics, 
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iiPPlNDIX 21.3 

(Paragraph- 21.1.2) 

Rabl Cereals 

Statement IV - Distribution, of v^/he-at Area when 
apportioned to Categories of ' 

October Rainfall 


(Thousand Hectares) 


States 

C 

D 

E 

total 

Uttar Pradesh 

-> 

1,076 

4,381 

5,457- 

Madhya Pradesh 

- 

400 

2,854 

3,254-' 

Punjab 

- 

- 

2,145 

2,145 

Rajasthan 

- 

- 

1,293 

lr,^93 

Bihar 

8 

L,082 

70 

1,160 

Hary^a 

- 


1,011 

^ 1,011 

Maharashtrd 

2 

612 

239 

853 

Gujarat 

- 


' 501 

504' 

West Bengal 

157 

75 

- 

232 

Himachal Pradesh 

- 

150 

160 

310 

KamataKa 

170 

143 

- 

313 

Jati^ui <4 Kashmir 

- 


166 

166 

Delhi 

- 

- 

44 

44' 

Other Parts 

1 1 * ! 

1 8 

i i . 1 J 1 

23 

; 1 ' 1 

31 

all-India 

346 

) 

3,564 

12,864 

16,773 

per unit- of total 

2.1 

: i21.2i 

‘ 761.7 • 

100. o" 


Notes; 1)' ple^s^ see'Note ’ 1)'o'f'Sta'tem6nt III 

2) Please see Note 2) of Statement III 

3) : Please see Note 3) of Statement III 
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APPENDIX 21.3 
Rabi Cereals 


(Paragraph 21.1,2) 


Statement V ~ Distribution of '-/heat Area according 
to Categories of November-February 
Rainfall. 

(thousand hectares) 


State 


a2 

al 

b2 

bl 

c4/c3 

c2 

cl d4/d3 

total 

Uttar Pradesh 

1 - 

332 

- 

661 

'505 

211 

3,748 

- - 

5,457 

Madhya Pradesh - 

- 

- 

117 

616 ; 

L,333 

461 

746 SI 

3,254 

Punjab 

- 

- 

138 1^76 


- 

931 

_ 

2,146 

Rajasthan 

- 

- 

- • 


- 

- 

260 

454 679 

1,293 

Bihar 

- 

- 

- 

16 

126 

228 

716 

75 - 

1,160 

Haryana 

- 

- 

- 

90 

- 

- 

921 

- 

1,011 

'Maharashtra 

- 

- 

- 

- 

600 

192 

. 24 

137 - 

863 

Gujarat 

- 

- 

- 


- 

- 


28 476 

504 

Nest Bengal 

- 

■ ■ ■ 


22 

- -31 

161 

18 


232 

Himachal 

16 

249 

45 

•m ■ - 

•• • 

mm 



310 

Pradesh 










Karnataka 

- 

- 

2 

- 

311 

- 

- 

- 

313 

Jammu & 










Kashmir 

35 

131 

- 

- 

- 

- 

- 

- 

166 

Delhi 

- 

- 

- 

- 

- 

- 

■ ,44 

- 

■ 44 

Other Parts 

- 

1 

3 

2 

10 

6 

9 

- 

31 

all-India 

51 

, 713 

188 1^83 

1,999 

2,131 

7,122'1^40 1,146 

16,773 

per unit of 

■0.-3 

4.3 

1.1 

•11.8 

11,9. 

12.7 

. .42,6 

8.6 6.8 

100.0 


total 


Notes; (1) Please see Note (1) '^f Statement III 

(2) please see Note (2) of Statement III 

(3) Explanations of rainfall symbols: 

a - monthly rainfall more than 5 cm 
b - monthly rainfall 2,6 to 5,0 cm 
c - monthly rainfall 1 to 2.5 cm 
d - monthly rainfall less than 1 cm 


(4) Please see Note (4) of Statement III. 
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APP 3i^DIX 21.3 

(Parigriph 21.1,8) 

Rabi Cereals 

Statement VT - Statewlse Sstlm.itos of .irea, Production 
and Yield of Barley (1969-70 - 1971-72) 


f* 



area . 

production .. 
yield 

A ha 

.'•aillion tonnes 
. tonrics/ha 

* 

area 


uroi 

retion 


state 

ac tual 

^ of all- 
India 

3;ctual 

T.of all- 
India 

yield 

■Uttar Pradesh 

1.37 


63 

1.41 

53 

1.03 

Rajasthan 

0.48 


19 

0.62 

23 

1.29 

Bihar 

0,25 


10 

0,16 

6 

0.64 

Madhya Pradesh 

0.17 


7 

0.16 

6 

0.94 

Punjab, -Haryana 
& Delhi 

0.17 


7 

0.20 

7 

1.18 

total . 

2.44 


95 

2,55 

95 

1.05 

'Vest Bengal 

0.06 


2 

0.05 

2 

0.83 

Himachal Pradesh 

0.04 


2 

0.05 

2 

1.25 

Jammu & Kashmir 

0.02 


0.8 

0,01 

0.4 

0.50 

others 

0.02 


0.8 

0.01 

0.4 

0.50 

all-India 

2.58 


_ 

2,67 


1.03 
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APP^DIX 21.4 


Rice 


(Paragraph 21,2,1) 


Statsiiient I - Distribution of Rice Area according 
to Categories of S\4 lonsoon• Months 
Rainfall. 


(1) A4/A3 category 


(thousand hectares) 


State 

rice area under 

per cent of 


the category 

region rice 

N.S. Region 
(Assam group) 

2,371 

95 

V/est Bengal 

998 

20 

(Himalayan) 


18 

Gujarat (near 
coast) 

86 

Maharashtra (Konkan) 

510 

38 

Goa 

51 

100 

Karnatal'a (coastal) 

374 

33 

Kerala 

835 

95 

Dadra Nagar Havell 

9 

100 

Andamans 

8 - - 

100 

total 

§ 1 ? 42 _ 


all-India rice 

area 

36,490 


total of 'A4/A3 as ^ 

of all-India rice area 14 


(2) A2 category 

State 

rice area under 

per cent of 


the category 

region rice 

Jammu & Kashmir 

29 

12 ; 

Himachal Pradesh 

80 

80 ■ ■ • 

Rajasthan 

1 

1 

Uttar Pradesh 

3^33 

45 

Bihar 

3684 

68 

i^dhya Pradesh 

4194 

96 

Orissa 

:^14 

83 

West Bengal 


53 

(Gangetic) 

2626 

N.R. Region 

56 

2 

Gujarat 

58 

12 

Maharashtra 

503 

38 

total 

16,578 


% of all-India 

45 
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(3) A1 - 32 catGgory 

State rice area undor per cent of state/ 

the category region rice area 


Ja.nau & Kashmir 

42 

IS 

Himachal Pradesh 

16 

16 

Punjab 

106 

29 

Haryana 

43 

17 

Rajasthan 

107 

88 

Uttar Pradesh 

2^37 

54 

31 har 

I£96 

32 

Hadhya Pradesh 

115 

3 

Orissa 

744 

17 

West Bengal 

1316 

27 

Gujarat 

292 

60 

Maharashtra 

96 

7 

Andhra Pradesh 

257 

8 

Kama tap a 

158 

■ 14 

Kerala 

40 

5 

total 

^363 


i of all-India 

20 



(4) 31 or less category 


Jaiama ci Kashmir 

164 

70 

Himachal Pradedi 

-4 

, 4 

Pvtn j ab 

266 

> 71 

Haryana 

203 

83 

Delhi 

3 

100 

Rajasthan 

13 

11 

Uttar Pradesh 

65 

1 

Madhya Pradedi 

41 

1 

N.E, Region 

64 

3 

Suj arat 

52 

10 

•Maharashtra 

228 

17 

Andhra Pradesh 

3,006 

92 

Karnataka 

594 

53 

Tamil Nadu 

2,684 

100 

Pondicherry 

_3Q 

100 

total 

7,307 


of all-India 

20 



Notes;Sr.iio r.s in i*.ppondix 21,3 - Strti.icnt lii 
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APPEjNDIX 21.4 
Rice 


(Paragraph 21,2.4) 


Statement III •- Area under Rlgh Yielding Yarielies 

Rice - 1971-72.- 

(thousand hectares) 


State/Region 

total area 
under rice 

area under. HYV 
of rio e 

percentage 

N.E. Region 

2,625 

229 

9 

West Bengal 

4,992 

704 

14 

Bihar 

6,206 

440 

8 

Orissa 

4,734 

253 

5 

Uttar Pradesh 

4,886 

994 

♦ 

20 

Madhya Pradesh 

■ 4,415 

400 

9 

Tamil Nadu 

, 2,668 

2,245 

84 

Andhra Pradesh 

2,724 

725 

27 

Karnataka 

1,120 

160 

14 

Kerala 

872 

365. 

42 

Punjab 

450 

396 

72 

Haryana 

290 

70 

24 

Gujarat 

474 

60 

13 

Maharashtra 

1,332 

232- 

17 

other areas 

547 

209 

39 

all-India 

37,335 

7,412 

20 






aPPEI'IDIX 21,5 


1S7 


Statistics jf Pico Gr :'D .rcc T.li'ii.s t ;-Sor s .ris'- 
Rice is-a plant for which almost every month is a month 
of sowing or harvest in some part op the oth^r of this country. 
This is because temperature and sunshine are not generally the 
liiTiiting factors in our latitudes representing the tropics and 
sub~tropics. It is traditionally known to be a tine-bound 
plant, rather than seaSon-bound, because of which it has been 
designated as photo-insensitive. Only some types, which have 
been introduced very recently, appear to be photo-sensitive. 
Owing to general independence of the crop from seasons, atleast 
three well recognised crops of rice in a year have got 
established in the country. The numenclature to designate 
these crops, however,. varies widely with place and this leads 
to considerable confusion in presenting production statistics. 
On the one. hand, the classi fication is determined by the 
usually recognised agricultural seasons, viz,, rabi, kharif 
and zaid, which are based on the sowing* date irrespective 
of the data of harvest, while on the other hand, another kind 
of classification also prevails, which is based on the season 
of harvest irrespective of the date of sowing, viz,, autumn, 
winter and summer. The official statistics of the Directorate 
of Economics and Statistics is presentod for autumn, winter, 
and summer harvested crops as well as for the aggregate annual 
production from all these cropp.taken together. This system 
presents a serious difficulty when it comes to a scientific 
season-wise study of the crop. For example, autumn and winter 
respectively represent a crop harvested in October and December, 

♦The term in the immediate context includes broadcasting 
as well as transplanting. 
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the inonths representing the peak. 'The following contin .oncios 
are now visualised to explain the points:- 

i) ^ early 90 days' kharif crop sown in July will 
be ready for harvest in the ba-'inning of October. 

ii) A late 150 days' kharif crop sown in July will be 
ready for harvest in the beginning of Dece-.nber. 

ili) A 5-:nonth crop sown in May will be ready for 
harvest towards September end or October 
beginning. 

Crops (i) and (ili) will be classified under 'autumn' 
and crop (11) under 'winter'. The result of this type of 
grouping becomes apparent when a bulk of the Uttar Pradesh 
rice crop is pooled under 'autumn' together with the rice crop 
of Tamil Nadu or adjoining States which are sown not in July 
but much earlier In the year with the result that .the area 
under kharif rice in Uttar Pradesh, denoted by 'i/inter' crop • 
(which is popularly equated to winter-harvested crop) gets 
much reduced in official statistics. From.the viewpoint of 

' i 

weather, crops (i) and (ii) have much in common with each 
other in the vegetative phase that determines the stamina of 
the crop to a large extent. The same is true of Madhya Pradesh 
and Bihar. The above is a simple example of the classification 
in question, otherwise very widely varying sowing periods will 
be found to be put together respectively under autumn, winter 
and summer crops. This may be soon from Statement I. of this 
appendix. 

In order to avoid the inherent .difficulties in this 
system of classlfic.ation and render dqta to seasonal 
interpretation the officially reported statistics has been 
built up according to the following periods -trf sowing:- 



18 S 

i) F3bruary-24ay sown crop 
11) June-Soptember sown crop 
111) October-January,.sown crop. 

It would have been still bet-ter if the sowing perio.ds could 
be split into saallor units, but the existing production 
statistics' is available for three crop S3asons only, 
which per aits only a division into 4 months each, 
Notwithstanding this .dqfect, oven this .kind of division 
does give a fair amount of idea, because the June-September 
period which accounts for the maximum area, has most of.; 
its sowings only in a narrow span of July,,.+ 15 days on 
either, side. The averages of area and production based 
on data for the years 1969-70 to 1971-72 so built up 
are presented in Statements II and III of this appendix. 
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Statement I - Sowing Seasons of Autumn, 
Winter and Summer Rice, 


State 

autumn 

winter 

summer 

Jammu & Kashmir 

Aprll-July 

— 

« 

Himachal Pradesh 

- 

- 

June-July 

Punjab 

May-August 

- 

May-July 

Haryana 

N.A. 

N.A. 

N.A. 

Rajasthan 

July-August 

- 

- 

Uttar Pradesh 

May-July 

June-August 

January-February 

Bihar 

May-J uly 

July-September 

J anuary-February 

Madhya Pradesh 

10 th June- 
15 th August 

- 

- 

Gujarat 

- 

June-August 

- 

Maharashtra 

- 

June-July 

- 

Karnataka 

May-August 

June-Octob er 

Dec ember-February 

Kerala 

April-Juno 

August-October 

Novermber-Fobruary 

Tamil Nadu 

May-November 

Oc to b er-J anuary 

February-April 

Andhra Pradesh 

March-May 

June-October 

December-February 

Orissa 

May-June 

Jime-August 

D ec emb er-J anuary 

West Bengal 

March-June(B) 

i'lay-JulyCT) 

April-June(B) 

June-August(T) 

October-February 

Assam 

Mid February- 
April 

May-July 

- 

Manipur 

May-June 

June-July 

- 

Tripura 

March-May 

June-august 

Dec ember-Junary 


B = Broadcasting 
T = Transplantaticn 


Source: 1967, Indian Crop Calendar , (revised and enlarge edition), 
Directorate of Econoinlcs and Statistics. 
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Note! Fig'ores in parenthesis denote the percentage of area, production and yield during 
each season to total area, production and yield of the crop in the State as, given 
in st^teaent III of this appendix. 
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APPSI'IDIX 1-1.5 

State.-nent III - Statewise Sstinates of Area, Produo^len 

and Yield of Rice ( 1969-70 tn 1971-72) 


area.thousand hectares 

production ....thous^d tonnes 
yield.t onn e s/ ha 


r 

state 1 

area 

f 

*, production 

1 

1 

1 

yield 

% oT 

{actual all-India 

f 

,'ac tual 

% FT 

all-Ind a 

1 actual 

^ «r 

all-India 

1 

2 

._3 

4 

6 

6 

7 

Bihar 

5,324.5 

14.2 

4,389.8 

10.5 

0.824 

74.0 

West Bengal 4,987.5 

13.3 

6,332.8 

15.1 

1.270 

114.0 

Uttar 

Pradesh 

4,660.8 

12.4 

3,(570.0 

8.8 

0.787 

70.6 

Orissa 

4,583.8 

12.2 

4,187.9 

10.© 

0.914 

82.0 

Madhya 

Pradesh 

4,372,5 

11.7 

3,621.5 

8.4 

0.806 

72.3 

Andhra 

Pradesh 

3,181.8 

8.5 

4,596 ,0 

11.0 

1.-144 

129,6 

Tainil Nadu 

2,683.1 

7.1 

5,066,9 

. 12.1 

1.8 8 

169,5 

North Eastern 

States 2,667,6 

7.1 

2,618.9 

6.3 

0.982 

88.1 

Kerala 

873.0 

2,3 

1,282.9 

3.1 

1.470 

132,0 

Maharashtra 1,359.9 

3.6 

1,487.6 

3.6 

1.094 

98.2 

Karnataka 

1,128.8 

3,0 

2,113.3 

5.1 

1.872 

168.0 

Gujarat 

487.4 

1.3 

620.8 

1.2 

1.069 

96.0 

Punjab 

408.1 

1.1 

726,6 

1.7 

1.780 

159.8 

Haryana 

266,7 

0.7 

453.7 

i.i 

1.701 

•152.7 

Jain.nu & 
Kashmir 

225.5 

,0.6 

416.4 

1.0 

1,847 

165.8 

Rajasthan 

122,5 

0.3 

130.8 

■'0.3 

1,608 

. 95.9 

Himachal 

Pradesh 

100.1 

0.3 

113.8 

0,3 

1.137 

102,1 

other parts 

101.8 

0.3 

167.8 

0.4 

1.648 

1.479 

total 37,635,4 

100.0 

41,796.6 

100.0 

1.114 

100.0 







Notes;- 1. The analysis is based on average of the district-wise data for 1968-69 to 
1,970-71. 
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.4PP3NDIX 21.6 


(Paragraph 21.3.2) 


flillots 

Stat9Q0nt VI - Frequency Distribution of Districts 
according to Different levels of RYI 
and Categories of 3V Monsoon ilonths 
Rainfall'. 

(196S-6J - 1970-71) 
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CG;\^■lEReJAL ClvOPS 

This chapter deals v'ith various oilseed crops, 
sugar crops ^ tobacco, cotton, jute and other bast fibres. 

In considering oilseeds, the possibility of the use of 
some of them in milk substitution has been duly kept in 
view. Full exploitation of cakes has also been considered, 
because on this depends the offtake of oilseeds by the 
crusning industry. In sugar crops, a provision has been 
maos for sugarbeet, which has the promise specially in 
the northern parts. Fibre crops have been considered 
against the full realisation of the extent of inroads 
vbiich the artificial fibres can make in future. Cotton 
and jute will have to draw more and more upon the irrigation 
resources for success, whereas many of the oilseeds will 
h^;a to continue to be grown under rainfed conditions and, 
therefore, the strategy in their cases will have to be 
related to dry farming methods. 



OILSEED CROPS 


22.1.1 Oil of vegetable origin is derived not only from 
oilseed crops but also from cotton seed, rice bran, maize corn, 
coconut, oil palm and oil bearing herbs, shrubs and trees. 
Tobacco seed also yields oil, but most of the tobacco varieties 
are topped . Among the new crops,' soyabean and sunflower are 
showing a good promise. The already established crops are 
groundnut, ' sesamum, niger and castor in the kharif season 
and hrassicas, linseed and safflower in rabi. From area point 
of view, groundnut is most important occupying about 7 Mha. 

Next in importance is the b'rassica group of crops occupying 
about half as much area as groundnut. The area under sesamum 
and linseed is about 2 Mha each, while the .other crops occupy 
less than i Mha each. The utilisation pattern of these crops 
is given in Appendix 22,1 - Statements I and II. Groundnut, 
brassicas, sesamum, safflower and niger oils are mainly utilised 
for edible purpose, while linseed and castor oils are mainly 
put to non-edible uses (linseed for paints and castor for , 
lubrication). Some quantity of groundnut and sesamum oils 
also goes for various domestic uses and'for the manufacture 
of soap. The consumption of oils of vegetable origin is 
expected to increase so much that, despite improvement in 
yields, it will become imperative to increase area under various 
oilseed crops to the maximum possible extent, 

* Only Virginia tobacco is not topped at present and, 

therefore, Andhra Pradesh has been producing on an average 
about 4,000 tonnes of oil annually from this tobacco. 

However, the trend in Virginia tobacco is also in favour 
of topping and, therefore, this source of oil is doubtful 
in future. 
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22.1,2 Oilseeds have been considered all in one group in the 
research as well as developmental activities„ Research work on 
the improvement of oilseed crops in India dates back to the 
early days of the founding of the lARl'and it followed the usual 
historical pattern common to other crops„ The Indian Central 
O^lseedc Committee sponsored research projects in the State 
Departments of Agriculture. Central institutes and basic 
universities in the shape of ad hoc schemes. These schemes 
underwent modifications at. two stages, first as integrated 
schemes and subsequently on a cross commodity integration basis 
under the title of PIRRCCM (project for the Intensification of 
Regional Research on Cotton, Oilseeds and Millets). The 
All-Indi- Coordinated Research Project on Oilseeds came into 
being in 'I968„ A cropwise list of research problems, of which 
the scientists are already aware is given in Appendix 22,2 - 
Statement I under the three classes, viz., (a) research work 
already in an advanced stage, (b) research work initiated, but 
needs to be intensified; and (c) research work which is still 
to be -started. The problems are comprehensive enough and it 
should be clear that these are either already engaging attention 
or are such which could easily be included in the future five 
year plans in the usual course in the: existing, research 
institutions and agr’icultural universities. Some cf these 
might even come up in our consideration in the succeeding 
paragraphs according to the trend of discussion. The important 
results obtained thus far can be summarised in the following 


manner; 



i) An extensive interchange of germplasm and breeding 
material has taken place among the various centres 
of research on oilseeds,. This bas facilitated the 
hybridization programme to increase genetic 
variation* Each centre is expected to eyolve 
its own finished variety appropriate to its 
agroclimatic conditions. Besides the yield of 
oilseeds, the production of oil per unit time 
and per unit area has also been brought into 
consideration. About 18 high yielding varieties , 
or hybrids of oilseeds have already been evolved. 

ii) In the oilseed crops, particularly in groundnut 
and mustard, it has been demonstrated by research 
groups that the application of the nitrogenous 
fertilisers through foliar sprays is desirable 
both in the context of the saving in fertiliser 
involved and in its application to unirrigated 
areas. Nitrogenous fertilisation to groundnut 
has been’ on the very low side in spite of research 
recommendation. This is presumably based on the 
assumption, that, as a leguminous crop, it does 
not require exogenous addition of nitrogen, but 
experiments show that 15 to 40 kg/ha of nitrogen 
application.can prove very useful to this crop. 
Considerable amount of this nitrogen can be saved 
if one half of the dose is applied to the soil 
and other half as a foliar dose. Likewise, in 
mustard cultivation, application of 40 or 60 kg/ha 
to the soil followed by 20 kg of nitrogen as 
foliar gives the same order of yields as 120 kg 
of nitrogen applied to the soil. There is thus 
a saving of 40- to.60 kg of nitrogen per hectare. 
Under rainfed cultivation, when irrigation 
availability during the second soil application 
is scarce, the foliar application has an added 
advantage, 

iii) It has been established in the- case of groundnut 
that yield as well as quality of kernels can be 
considerably enhanced by the application of minor 
elements, particularly zinc and born. Application 
of gypsum to groundnut crop has been found 
beneficial at the pegging stage. In the case 
of other oilseeds, conclusive results have not 
yet been obtained except for the application of 
sulphur to rapeseed and mustard. In the case 
of sesamum," beneficial effect of application of 
manganese sulphate has been demonstrated in 
Tamil Nadu, 

iv) In soils with low pH, groundnut yields can be 
enhanced by^periodical application of lime. 
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v) Rtsearch groups have very effectively demonstrated 
that, in the kharif oilseeds and particularly in 
groundnut, weed free fields can produce as high as 
100 per cent more yields than those where weeds 
were allowed to grow. Effective wcedicide 
schedules have also been evolved. 

vi) productivity of oilseeds could be increased by 

eliminating patchy stands. Various recommendations 
' have been evolved to ensure full stand in different 
oilseed crops.- In groundnut, seed dressing and 
soil application of insecticides and fungicides 
is important; in rapeseed and mustard spray 
application of insecticides; in linseed growing 
the rust and wilt resistant varieties; and in 
castor the release of parasites for the biological 
control of the pest. 

22.1,3 The- Oilseeds Development Directorate has drawn up 
programmes to popularise some of the recent results of researches 
during the Fifth Plan period. These are mentioned below: 

i) It is envisaged to cover 15 districts in 9 States 
and saturate at least 75 per cent of their area 
with a complete package of practices. This _will 
be done by (a) ensuring supply of seeds of improved* 
varieties, (b) making available inputs in time to 
every farmer, (c) organising plant protection 
measures on a campaign basis, (d) laying out 
problem oriented demonstrations and (e) providing 
technical advice and services. The area thus 
covered will be: groundnut 1,36 Mha (Andhra Pradesh, 
Gujarat, Madhya Pradesh, Maharashtra, Karnataka, 
Tamil Nadu, Punjab and Uttar Pradesh), castor 
0.17 Mha (Andhra Pradesh and Gujarat) and 
brassicas 0.04 Mha (Haryana), 

ii) On foliar application of fertilisers, 10,000 

hectares are proposed to be covered under groundnut 
in Andhra Pradesh, Karnataka, Tamil Nadu, Gujarat, 
Maharashtra, Madhya Pradesh, Uttar Pradesh and 
Rajasthan. Another 4,000 hectares are proposed 
to be covered under brassicas in the States of 
Uttar Pradesh, Rajasthan, Punjab, Haryana and 
Madhya Pradesh. Insofar as the application of 
minor elements is concerned, groundnut has been 
selected to begin with. It is proposed to cover 
about 50,000 hectares with the application of 
zinc and/or boron in the States of Andhra Pradesh, 
Karnataka and Tamil Nadu, 

iii) About 54,000 hectares are proposed to be covered 
by liming the groundnut fields in some selected 
districts of the States of West Bengal, Bihar 
and Orissa. 
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iv) On the plant protection side, the following 
programmes have been envisaged; 


Crop to be 
protected 

State 

Area to be 
covered every 
year (ha) 

groundnut against 
red hairy, ca'ter- 
pillar , ’leaf miner 
and aphids 

Punjab, Uttar Pradesh, 
Madhya Pradesh, Gujarat, 
Maharashtra, Karnataka, 
Andhra Pradesh, Tamil Nadu 

48,000 

groundnut against 
white grub 

Uttar Pradesh, Gujarat, 
Andhra Prade=>^ 

12,000 

brassicas 

Punjab, Haryana, Rajasthan, 
Uttar Pradesh, Madhya 

210,000 


Pradesh, Bihar,•Orissa, 

West Bengal., Assam 

22,1.4 In all tht above mentioned programmes, it is significant 
to notice that'there h’as been too much emphasis only on two crops, 
viz,, groundnut and brassicas. There is need to correct this 
position so that the .yields of all the concerned crops could 
be increased to maximum possible extent. Many of the known 
results can be extended with advantage to other oilseed crops 
and in the case of the major two crops, there is need to extend 
the results of proven utility to all the area at a much faster 
rate, because the programme even of the Fifth Plan period 
covers but a small fraction. The breeding programmes to 
introduce ’resistance' as well as plant protection work have 
also to be invigorated, because most of the major oilseed 
crops are affected by several pests and diseases in field 
as well as in storage and specific remedies' are few. If 
these defects are removed, there should not be any difficulty 
to increase prodiKtion in respect of all crops. ' In fact, due 
to the existing neglected state of many of the oilseed crops, 
their yield standards are very poor and, therefore, there is 
a vast scope for effecting improvements. This will be 



207 


indicated properly for different crops- wnen these are examined 
below individually. Tn facilitate such an examination, 

Statewise statistics relating, to area and production, based on 
the three years 1969-70 to 1971-^72, are summarised in 
Appendix 22.1 - Statement III for all the crops. Percentage 
area irrigated during 1969-^70 hac ;:(! cn hef-n indicated in the 
case ot groununut and brassicas; other crops are not ordinarily 
irrigated, 

Groundnut 

22. .1,5 There was a time-when special efforts to introduce ■ 

groundnut v>/i.rc mode much the same way as is being done at present 

for soyabean and sunflower. The crop occupied only 110,000 ha 

in the beginning of the present century and from that nominal 

extent it now commands a domineering position in the -vegetable 

-f-a-t .-conomy of the country by be'^ing grov^n over an area of 

7.23 iVha. The sbsrc- of the^^''^^®^^^’’^States in the total area 

and production of this crop is shovyn in Appendix 22.1-Statement III, 

There ere 5 major producing States, viz., Gujarat accounting for 

24.4 per cent, Andhra Pradesh 20.2 per cent,'.Tamil Nadu 13.5 

per cent, liaharashtra 12.2 per cent ..and Karnataka 12.0 per cent 

of all-India area. Madhya Pradesh, Uttar Pradesh, Punjab, 

Rajasthan and Orissa are other States which together account 

for 17.3 per cent of area, their individual range being 

between 1 per cent (Orissa) and 6.2 per cent (Madhya Pradesh), 

It would be useful to consider the distribution of groundnut 

rainfall patterns of 

area according to different types of/the south-west monsoon 
months. It is observed that the area, which lies between 
A4 and B2 categories of rainfall patterns, is 20.7 per cent, 
between B1 and Cl 74.6 per cent and between D4 and D1 4.2 
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per cent of the total. The performance of the crop in different 
rainfall categories of the SVv monsoon months has been examined 
for 117 districts where the crop occupies 10,000 ha or more per 
district (Appendix 22,1 - Statement IV), The chief features 
which emerge are as-follows: 

i) There are in all 47^ districts within A4 to B2 
category of rainfall. The Relative Yield 
Index (RYI) is below 90 in 28^ districts, 
indicating thereby that the crop suffers due 
to excess moisture in many places. B2 type 
has the maximum number of districts in this 
group viz,, 22, out of which 14 have RYI of 
90 or less, 

ii) Punjab, Andhra Pradesh and Tamil Nadu take 
the crop within the rainfall categories of 
B1 to Di. It is interesting to examine 
their RYI: 

Number of districts in different rainfall 
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All these three States irrigate their crop: 

Punjab to an extent of 16,4 per cent, Tamil Nadu. 
13.3 per cent and Andhra Pradesh 12.5 per cent. 
Punjab’s crop is confined between B1 and C2 
categories.There arc three districts, in which 
the months of July and August in this State have 
a rainfall distribution of B1 or C2 and there 
are 3 other districts which have C4/C3 type of 
distribution. All the 6 districts have a 
satisfactory performance which is due to 

(a) resort to irrigation wherever necessary, 

(b) taking early maturing varieties which can 
finish'their best part of growth in July and 
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/.ugust in BiCl or C2 areas and (c) taking the late 
varieties, which are usually better yielders, in 
C4/C3 areas, preferably starting them a little 
early with irrigation. 'Insofar as Andhra Pradesh 
and Tamil Nadu ere concerned, their areas get 
rainfall during the noitheast monsoon period 
also, and, therefore,'this gives the high yielding 
late varieties a better chance for growth. Because 
of this and support of irrigation in some parts, 
the performance of the crop is satisfactory in 
majority of the cases, 

iii) In contrast with Punjab, Andhra Pradesh and 
Tamil Nadu, there are other three States of 
Gujarat, Maharashtra and Karnataka which also 
have their areas falling in Bi to C2 category 
of rainfall during the SW monsoon period. The 
frequency distribution of concerned districts 
in the two ranges of RYI is indicated below: 
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It could be Seen that in majority of the cases 
the RYI is 90 or loss. 


iv) Karnataka has 5 groundnut districts in Cl and 
D4/D3 category of rainfall in the SV’i monsoon 
season, Cl usually being the month of September, 
The performance of oil the 5 districts is 
satisfactory. Just like Tamil Nadu and /fndhra 
Pradesh, these (also have the advantage- of 
rainfall in the post-monsoon months of October 
and November, 

22,1,6 On, the basis of foregoing, one can summarise that 
the performance of the crop in higher rainfall areas is a 
little depressed wherever drainage becomes an insurmountable 
problem. In lower category of rainfall areas lying between 
Bi and 02 types, wheie the rainfall is confined to the four 
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months of SW monsoon season, the performance of the crop is 

lly ets than all-India unless supported by some irrigation 
in times of need. Rainfall is not the only reason for the high 
or low performance of the crop. It has spread over all kinds 
■of suitable and unsuitable lands in course of' time and* therefore, 
the soil factor also becomes very important locally* To begin 
with, the yield of this crop was of the order of 1.2 tonnes/ha 
in the twenties. The range of productivity got reduced to 1.0 
to 0.8 tonnes/ha by early forties and this has varied between 
0.5 and 0.8 tonnes/ha between then and now. The present average 
all-India yield is 0.78 tonnes/ha. The spread of the crop to 

less fertile and marginal lands is surely one of the causes of 
this decline. 

22.1.7 In future strategy with respect to this crop, one 
has to take note not only of its continued role in the manufacture 
of hydrogenated oil, but_also in the possible manufacture of 
veget-able milk. Considering that the crop is already occupying 
about 7.5 Mha and that it has got extended even to unsuitable 
areas,, very great area increases :do not seem to be possible. 

Even then, the area under this crop in 2000 AD can be kept at 
9 Mha. In this further extension, it is going to be difficult 
to vouchsafe the allotment of only ideal lands to this crop 
and, therefore, emphasis will have to be laid in future on 
obtaining maximum possible returns by developing separate 
agronomic techniques for different soil conditions. Although 
the existing distribution of the crop has to be accepted as 
such, yet the fact has to be taken note of that this crop 
does not do well under high rainfall conditions and, therefore, 
it will be good if further area is extended in the rainfall 
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category B2 to C4/C3 insofar as the areas served only by SW 
monsoon are concerned or in areas of the south where September 
to November usually gets C2 D1 or Cl D2 type of rainfall at least. 
It will be difficult to provide irrigation to this crop in 
future, too. The maximum irrigation, which can be earmarked for 
it, will be for an aggregate area of 1,85 Mha only. This 
provision has been made not for raising the crop exclusively 
with irrigation water in any particular area but for making 
a provision of a little timely support at critical times in 
the growth of the crop, when rainfall happens to fail. One 
such stage is the time of peg formation, A summer crop of 
groundnut is known to give better yield, but as the availability 
of irrigation water is limited for this crop, it could be 
examined whether the crop could be given an early start in the 
kharif season with the help' of irrigation at least in some 
project areas. Even though most of the area will continue to 
bo rainfed, it should not be difficult to reach and even slightly 
improve upon the originally attained standard of 1.2 tonnes/ha. 

The depression, which has been -caused due, to cultivation on 
poor soils can be offset by measures like (a) improvement of 
drainage in high rainfall areas, (b) water conservation 
techniques in less rainfall areas, (c) adjustment of growing 
season to fit into rainfall rhythm of different places and 
(d) increasing plant density per unit area. The 'yield target 
for 20D0 /.D may be put at 1.5 tonnes/ha, 

Sesamum' • 

22.1.8 The present all-India, area under sesamunT‘ is 2.38 Mha , 
production 0.48 million tonnes and yield 0.21 tonnes/ha. The 
parts of the country which grow this crop are about the same 
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as in the case of groundnut with the difference that the 
concentration of groundnut is more in the Peninsula, whereas 
this crop is found more in the north as borne out by 
Appendix 22„1 - Statement III, Rajasthan, Uttar Pradesh and 
Madhya Pradesh account for about 62 per cent of the all-India 
area. The crop is taken rainfed almost everywhere. The 
percentage of area accounted for by different rainfall 
categories to all-India is: A4 to B2 = 64, B1 to Cl = 31 
and D4 to D1 = 2 per cent. The area in the higher rainfall 
categories predominates in the States of Uttar Pradesh and 
Madhya Pradesh. There are 154 districts in which the area 
under this crop is more than 1,000 hectares per district. 

Their frequency distribution with respect to RYI under different 
rainfall categories is given in Appendix 22,1 - Statement V. 

The RYI in the higher category of rainfall between A4 and B2 
types is less than 90 in 44 districts and greater than 90 in 
41 districts: showing that the crop suffers in places due to 
excess rainfall wherever drainage conditions lack. The crop 
seems to do well in moderate conditions of rainfall represented 
by Bi to Cl category. The distribution of districts in this 


category is summarised below: 

States RL RH 

Rajasthan, Uttar Pradesh, 

Madhya Pradesh 93 

Gujarat, Maharashtra 1 i9 

Karnataka, Andhra Pradesh 

Tamil Nadu 9 23 

total ~I9 W 


RL = RYI of 90 or less; RH = RYI of more than 90 
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There is one L’istrict in Karnataka and 4 in Tamil Nadu which fall 
in D4 to D1 and their RYI is abcve 90. The south, as usual, has 
the advantage of St. ptember to Nc.'vember rainfall also. This 
suits the cr:. p to be taken in rabi season. In fact, this crop 
is raised in all tac three see'sons in semt. parts. It can suit 
as a filler crop in many areas depending upc'n agroclimate 
ccnditio'ns and crop rotations. The oil needs of the c^^untry 
will make it necessary to increase the area under this crop and 
this ct uld be dene in the rainfall 2 ..,nes covered by Bi to Cl 
types of patterns. The total area under this crop could be 
aimed at a level of 3 Mha. There is room for making substantial 
improvement in the yield standards of the crop and it sh(,uld be 
possible to attain an average all-India standard at least thrice 
the present level, i.c,, 0,60 tonnes/ha by 2000 AD. In this 
endeavour, oiaximum attention will be needed in all parts of the 
country and the main strategy will once again have to be that of 
impreving drainage conditions in high rainfall areas and better 
utilisation ut rainfall facilities elsewhere. 

Niger 

22.1.9 Madhya Pradest’i has about 50 per cent (,'f the all-India 
area under niger but the yield is only 0.18 tennos/ha, Bihar, 
Orissa and Maharashtra arc also impertant producing States. 

Bihar and Orissa yields are of the order of 0,4 tennes/ha. 

These four States put together acceunt for about 92-93 per cent 
of art;? ant! production (Appendix 22.1 - Statement III). The 
present area of 0.48 Mha cc uld be trebled and stabilized at 
1.5 Mha by extending cultivati-. n int ; tlic wheat fallows in 
Madhya Pradesh. The all-India average yield is 0.24 tonncs/ha. 
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The aim should be tc double it, which in terms of Madhya Pradesh 
will mean near about trebling its yield. Ethiopia grows a 
better yielding variety of niger, which could be tried under 
Indian conditions. 

Caster 

22,1.10 There are no limitations to castor growing anywhere 
in India, but as borne out by Statement III of Appendix 22.1, 
seme specialised pockets have developed mostly in Andhra Pradesh 
and to a much lesser extent in Gujarat. Andhra Pradesh has 70 
per cent of all-India area, but its average yield is only 
0,20 tonnes/ha. The yield in /.ndhra Pradesh has been about 
this figure between 1966-67 and 1972-73, In 1973-74, the yield 
rose to 0.32 tonnes/ha, but it is difficult to draw any inference 
just on one or two years' performance and even otherwise the 
latest aGhievem>.nt is much lower than what is obtainable in 
Gujarat. G.ujarat has 11 per cent of all-India area and its 
yield is 0<,72 tennes/ha, the all-India average being 0,34 
tonnes/ha. India is one of the major producers of castor seed 
ranking next only to Brazil, accounting for abut 28 per cent 
of the world production, and for this reason, castor plays a ' 
significant role in the country’s export trade. We have 
envisaged increased silkworm rearing activity vide Chapter 26 
on Sericulture and in this context also, more and mere castor , 
will.be required to be grown for feeding eriworms. It is 
necessary to increase the present area.of 0,42 Mha under 
castor to 1 Mha. It is also necessary to effect improvement 
in the yielding capacity of the crop, Brazil already records 
yields of 1 tonne/ha or more and even in India, seme of the 
newly evolved short duration varieties like Aruna, GCH-3, 
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SA-I and SA-II possess a similar potential, the duration of 

maturity being 135-150 days. Gujarat and Orissa already record 

yields of about ^ of a tonne per hectare and, therefore, the 

future targets can easily be kept at 1 tonne/ha. 

brassicas 

22.1,11 The oil bearing members of the brassica group are 
cultivated in the entire country outside the Peninsula, with 
Uttar Pradesh as the most important State in this regard 
(Appendix 22.1, Statement III). The use of this oil for various 
domestic, edible as well as non—edible purposes is very common 
in the belt comprising Punjab, Haryana, Uttar Pradesh, Bihar, 
West Bengal and Assam. The total area under this crop (3.36 Mha) 
comes only next in importance to groundnut. Although the 
cultivation of brasslcas synchronizes with the main wheat belt 
in general, yet Uttar Pradesh alone accounts for about 65 
per cent of the all-India area, Wheat-brassica mixture is 
a prevalent crop combination and wherever it is so token, this 
crop automatically gets the advantage of tillage, irrigation 
and manuring as accorded to wheat. When a pure crop is taken, 
the practice of irrigation varies in places; it is irrigated 
somewhere and not irrigated elsewhere. The proportion of 
irrigated area varies between 30-60 per cent in Rajasthan, 

Haryana and Punjab, The irrigated area under this crop in 
Uttar Pradesh is insignificant. Herein lies one major 
constraint, removal of which can contribute considerably 
towards raising the production levels. The irrigation target 
for this crop could be put at 50 per cent of the total area 
as against a mere 8 per cent as at present. With this 
favourable factor accomoanied by other scientific improvements, 
it should be possible to double the yield level which has not 
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gone beyond half-a-tonnc per hectare on the average in the recent 
past. The area could be stabilised at 4 Mha representing just a 
small increase of 0,6 Mha. It is natural to expect that in 
consonance v/ith the dominant position of the crop in Uttar 
Pradesh, at least half of this crop should be raised under 
irrigated ccndir.ions and farmers will not grudge it because of 
the price differential in favour of mustard group of crops in 
comparison with v^heat. The mustard prices (Kanpur) have been 
Rs 100 to 12o per quintal higher than wheat (Hapur) between 
1969-70 and 1972 -73, 

Linseed 

22.1.12 The area occupied by this crop is 1.8B Mha. It is 
grown in most parts of the country, but the major States are 
Uttar Pradesh, Madhya Pradesh and Maharashtra as borne out by 
Appendix 22,1.^ Statement m, it is mostly used for inedible 
purposes and there is room for increasing its yield to about 
half-a-tonne per ha (i.c., twice the present level), owing to 
which it is not necessary to effect much increase in area. The 
area could be kept at 2 Mha; which is about the same as at 
present. 

Saf flower 

22.1.13 The quality of safflower oil is rated to be high 
for edible ourposes because of very low poly unsaturated 

fatty acid content. The oil is often used even for adulterating 
£heo and sesamum oil. Although grown in many parts of the 
country, Maharcsni-ra has the largest area followed by 
Karnataka and Andhra Pradesh (Appendix 22.1-. Statement III). 

It comes up well under rainfed as well as irrigated 
conditions but is usually taken on dry lands. Safflower 
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sown with tho backing of September moisture has great potential 
for .area ex pans ion*-in lands, which ar<- generally left fellow 
at present during rabi season, L.g., poddy fields after the 
harvest of paddy. It can be a fit substitute for lathyrus in 
Madhya PradeshBihar and West Bengal. The area Ccon easily be 
increased to 2.0 ^Aha and the yield 0.5 tonnes/ha (present 
figures are 0.59 ha ■■nd 0.24 tonnes/ha re sfx cti vcly) . It will 
not be difficult to achieve- the yield target with the development 
of better varieties in future suitable for different tracts and 
con ditions. 

Soyabean 

22.1.14 Soyabean is a crop of dual advantage. It has 15-20 

per cent of oil. It is highly rich in protein content also 

(40 per cent). This crop is very popular in the USA and China, 

♦ 

The main_problem here is that the exotic varieties like Bragg 
have poor seed viability bt^cause of skin cracking. There is 
also the further problem that this variety has to be sustained 
by the oil and the soyameal market. Whereas oil can be easily 
marketed, the meal at present is utilisable only in particular 
trades and the bulk of it has to be exported as cattle feed. 
Therefore, world cattle feed market controls the price of 
soyabean. Thus, the profits are uncertain on the one hand and 
the cost of cultivation is high on the other, being about 
Rs 800 per hectare; both thesu factors act as a deterrent for 
the crop to be adopted in general. The cost of cultivation 
is high because of high seed rate (75 kg per hectare) coupled 
with high price of seed (about Rs 240 per quintal). In addition, 
the cost of specific rhizobial culture, which is essential to 
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inoculate the soil for the success of the crop, also increases 
the cost of cultivation. Some time back there was even dearth 
of the needed Rhizobium strain. However, the lARI is now 
capable of producing the necessary quantity of this culture. 
Another reason to hold up the popularity of the crop is that, 
but for a few manufacturers of baby food or protein biscuits, 
the protein aspect soyabean has not been fully utilised in 
this country, which also limits the margin of profit. 

22.1.15 The Government has been providing 25 per cent subsidy 
on the cost of seed and insecticide. It has been rendering 
free technical advice on cultivation techniques. The Government 
has also been giving some price support for the crop. It is 
often argued that some more incentives and concessions should 
be provided by the Government for the successful adoption of 
this crop in the country. We are of the opinion that the crop 
should be made to develop purely on thu basis of economics and 
utility. Besides the disadvantages with the exotic varieties, 
which have already been mentioned above, the basic fact which 
has often been overlooked is that the exotic varieties are not 
easily consumed as pulses in the country. Thus^these varieties 
suffer when there is a glut in the oil or mtal market, as they 
also lack the alternative of disposal as pulse. The effect of 
this is well reflected in the fact that the area, which was 
actually covered by the crop during 1973-74, was only 100,000 
ha as against the target of 400,000 ha fixed for the States 
of Madhya Pradesh, Maharashtra, Gujarat and Uttar Pradesh as 
a part of a Centrally sponsored programme. The remedy lies 
in changing the strategy from introducing the exotic varieties 
to selecting some of the indigenous varieties and making 



them popular. There is a lot of soyabean production in the 
hilly areas of this country^ specially in the- Himalayan hills. 
This soyabccan is well relished as a pulse by the hill population 
Recently, some varieties from the hills were introduced with 
success in the black cotton soil of Madhya Pradesh; this provide 
a ray of hope and a new direction to plan future strategy. 
Selecting indigenous varieties and effecting improvement in 
them is well worth a trial. Alongside, more avenues of soyabean 
utilisation have also to be found out. It will be desirable to 
think of measures whereby people arc able to accept wheat 
flour duly foitifiod with soyabean flour. Such blended 
mixtures may prove better from nutrition point of view than- 
pure wheat flour. Putting to use soyabean flour and meal in 
confectionery articles is another direction. Then, soyabean 
has a potential to be utilised as a substitute for milk. 

Soyabean constituents are such that it is possible to prepare 
a liquid similar to milk in consistency, composition and other 
properties. Even curd of good quality can be prepared from 
soyabean milk. Successful trials have already been made in 
this regard on soyabean. What remains to be done is that 
research, production and publicity work relating to soyabean 
milk should be made as widespread as possible, 

22 . 1.16 Just like blackgram, soyabean is also comparatively 
a high water requiring crop fitting satisfactorily in A2 - B2 
categories of rainfall. It can serve as one of the alternatives 
to paddy wherever rainfall is high enough but not sufficient 
for paddy. It is worth trying as a substitute to pulses like 
horsegram wh^-rc-ver irrigation facility could be made available 
even in otherwise less rainy areas. An area of one million ha 
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can be earmarked for this crop. Assuming an yield of i tonne/ha, 
the yield from the crop will be 1 million tonnes. The entire crop 
will not be available for crushing because of allowance for seed, 
wastage and even direct use for various edible purposes 
including soyabean milk. One may assume that 50 per cent of the 
produ.ee may be available for crushing. With an oil recovery 
of 15 per cent, the oil yield from this source will be- 75,000 
tonnes. In order not to. give any chance to setback in future, 
the researchers will have to see that the future varieties are 
resistant to diseases, specially mosaic, to which the existing 
varieties have been found to be prone despite the best efforts 
of institutions li.kc Govind Ballabh (GB) Pant University of 
Science and Technology, Pantnagar, Jawaharlal Nehru Krishi 
(J N K) Vishwa Vidyalaya, Jabalpur and th^ All-India 
Coordinated Research Project on Soyabean. 

Sunflower 

22.1.17 Floral varieties of sunflower have always been known 
in the country, but the significance of this plant as a source 
of oil came to foreground only when oil-rich Russian 
varieties attracted attention. Seed of oil-rich varieties 
has an oil cont>:,nt as high as 45 to 50 per cent. The quality 
of oil is .Iso good even from nutritional considerations on 
account of having a high percentage of poly unsaturated 
fatty acids (6o per cent). It has a low seed rate of 10 kg 
per hectare. The crop has a short duration of about 90 days 
and it can grovj any time of the year. It is adaptable to 
different soil conditions and can grow even under saline 
conditions. The plant grows luxuriantly under irrigated 
conditions, but it can also give a fair degree of performance 
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undtr stress conditions. Its yield with irrigation is as high 
as 3.9 tonnes per hectare. It can be grown satisfactorily as 
' kharif crop in areas where rainfall*is 20 cm or more per month 
in one or two months out of a total of four rainy months of 
Junc-Scptember. Its seed,can be crushed in conventional 
village qhanies , baby mills and larges calc extraction plants* 
Owing to these advantages, the crop has an easy acceptance. 

22.1.18 TWo quintals of 4 varieties of sunflower seed were 
imported in 1968-69 from the USSR. . In a matter of 4 years, 
the crop has come to occupy- an area of- 80,000 ha and it is 
expected to cover 930,000 ha by the end of the Fifth Plan. 
However, poor yield derived,from the crop at present is a 
handicap to farmers. Small number of seeds, which set in the 
floral heads, docs not prove to be very viable, because of 
which the germination percentage is also reduced. Seed-setting 
is found to improve with increase-d bee-pollination and for this 
purpose, beekeeping is made a. necessary accompaniment to 
sunflower cultivation in Russia, Some preliminary data 
collected by the Directorate of Beekeeping, Bombay (Khadi & 
Village Industries Commission) .also tends to indicate the same. 
This is an encouraging result which requires to be thoroug'hly 
established with extensive experim.cntation under Indian 
conditions. It is likely that the problem of viability of 
seeds may be linked with the efficiency of pollination and, 
thtrefore, this also needs study alongside. The scope of the 
study could be extended to include the possibility of exploring 
other related problems, on which may depend on answer to better 
yields and better quality* . The oil content of seed could also 
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profitably be ittcreascd through further breeding efforts. It 
is pertinent to mention at this stage that, if effective cross 
pollination is one of the major factors in bctt>-ring yield 
standards, our recommendation in Chapter 27 on Apiculture to 
take all possible steps for the protection and proliferation 
of honeybees maght prove very beneficial, when implemented. 

The popularity of this crop is bound to grow with these steps. 
Consequently, a target area of 2,0 Mha should be earmarked for 
it. It may, however, be noted that it would not be possible 
to allocate more than 0,75 Mha of irrigated area to this crop. 
Therefore, the remaining area of 1,25 Mha will have to be taken 
rainfed with the possibility of sunflower being raised as an 
early kharif crop in general (wherever possible) and late 
kharif crop with the help of September-October rains in the 
south. Considering (a) an yield level of 1 tonne/ha, (b) 90 
per cent of the produce being available for crushing, and 
(c) oil recovery of 40 per cent, the oil yield will be 720,000 
tonnes, 

A Composite Look 

22.1.19 The existing and proposed position of area and yield of 
oilseed crops is put at one place in Appendix 22,1 - Statement 
VI, The quantity of oil which will accrue from the field crops 
has been calculated in Appendix 22,1 - Statement VII. It may 
be seen that an area of about 9 million hectares has boon 
added to tho existing area under oilseed crops and the yield 
level has generally been raised by two to three times. The 
total oil recovery from the field crops is expected to be 
6.42 millioD tonnes Another 3,26 million tonnes could come 
from the exploitation of cotton seed, rice bran, maize and 
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bajra,. coconut, oil palm and nature grown trees and shrubs as 
explained in Appendix 22.1 - Statement VIII. It has to be noted 
in the case' of field crops that neither further area increase is 
possible, because of the requirements of many other crops, nor 
there is possibility of further bettering the yield standards 
keeping in view that many of the oilseed, crops will continue to 
be raised rainfed and groundnut and brassicas have already 
engaged ample attention from research workers. Therefore, it 
is imperative that relentless efforts are made to tap the 
sources other than field crops. Some of the important points 
to be borne in mind in this regard are considered below; 

Cotton Seed 

i) The Government had given upto February, 1975 
an excise rebate of Rs 200 to 250 per tonne up to 
30 per cent of the utilisation of the cotton 
seed oil in hydrogenated oil industry. This 
has been revised with effect from 1.3,75 to 
range from Rs 200 to 250 for utilisation 
percentages of 30 to 50 and Rs 200 for 
utilisation of more than 50 per cfent of cotton 
seed oil. Despite such an impetus, the seed * 
crushed has been only about 30 per cent of the 
total availability in recent years. There are 
two reasons for this kind of low utilisation. 
Firstly, the Indian farmer is accustomed to 
feed his animals, specially milch animals, with 
whole cotton seed and, therefore, he does not 
release much quantity for other use. Secondly, 
there is the problem of disposal of cake. The 
Government of India had been giving liberal 
export entitlement or it has given even cash 
incentives recently to enable the exporters to 
compete in the world market. Such concessiens 
were withdrawn from April 1971, because of which 
the required quantity of cake could not be 
exported. This had an adverse effect on oil 
production within the country. One hundred and 
ten thousand tonnes of oil was produced in 1970, 
whereas the quantity produced in 1972; was only 
75,000 tonnes. Both these drawbacks can be 
rectified to a very great extent just by one 
single step and that is through the popularisation 
of cotton seed cake .fpr livestock feeding instead 
of the whole seed. This lies in the sphere of 
extension agencies both of the agricultural 



universities as well as of. the State Departments 
of Agriculture and animal husbandry, and they 
: must not leave any stone unturned in popularising 
cakes for livestock feeding. It will be of interest 
to note that feeding trials with cake have shewn 
that it is not trior to seed. In faert, it is 
not desirable to feed livestock with seed, 
because it causes stomach disorder due to securing. 
The decorticated cake contains 34 to 38 per cent 
digestible proteins as compared to 17 per cent in 
the seed. 

R.ice Bran 

ii) About 6 per cent of the total available quantity 
(.f bran is utilised at present for oil extration. 
This is despite many fiscal incentives, which 
are offered at present for the use- of rice bran 
oil. In sioap manufacture, a suitable excise 
rebate per tonne of soap is offered for each 
additional percentage point increase in the use 
of rice bran oil over a specified level. It was 
Rs 1.50 per tonne of soap for each additional 
percentage point increase over 15 per cent upto 
July, 1973. With effect from March 1975, it is 
Rs 3.50 per tonne of soap over 25 per cent and in 
the intervening period it has risen even to 
Rs 7.50 for a percentage level of 15. In the 
manufacture of hydrogenated oil, an excise rebate 
of Rs 100 per' tonne of oil used is offered subject 
to its being in excess of 1 per cent. Here again, 
a major factor which is responsible for denying 
the bulk of the quantity for oil extraction is 
the practice of feeding bran to livestock and 
it is forgotten once again that the deoiled bran 
in itself constitutes a rich concentrate for 
cattle and poultry. However, it is appalling to 
note that there is no market even for the modest 
quantities of deoiled bran which becomes 
,available at present from the industry. Deoiled 
bran is being exported currently, the quantity 
was nearly 70,000 tonnes in 1968 as against a 
production of 93,000 tonnes. Just like cottonseed 
cake, popularisation of feeding livestock with 
deoiled bran must also be an item in the programmes 
of extension agencies. 

Millet Oil 

iii) There is no difficulty envisaged in the case of 
maize. Maize germ; which comes out as a 
byproduct of the starch industry, is even now 
utilised for oil extraction. As already 
indicated in the beginning, bajra does present a 
potential for increasing use for oil extraction 



and this dtpanels how for dtciled bajra could be 
popularised succ^issfully in human diet as well as 
fer livestock feeding, specially poultry birds* 

Nature Gruvyn Trees and Shrubs 

iv) Varic'us aspects of oil yielding trees and shrubs 
including methods cf eelIc'cticn, crushing 
facilities and also the scope cf utilisation 
for industrial purposes were examined by a 
Sub committee set up for the purpose in 1970 
by the ^linistry ef Agriculture. The Committee 
observed that oils produced from mahua * neem, 
ka ran.ia . kusum * khakan and sal etc., could be 
utilised satisfactorily by the soap, paint and 
varnish industries, thereby releasing equivalent 
amount of groundnut cH for direct consumption. 

It laid emphasis upon the utilisation cf the oil 
potential available from oil yielding trees 
and shrubs in order to fill the gap in the demand 
and supply of vegetable oils. This subject has 
been dealt with in detail in Chapter 43 on 
Minor Forest Produce. 

Cakes and Meals 

22.1.20 • The full utilj.Section of cakes and meals is going to 
determine the prospects of the oil crushing industry and hence 
cf the production programmes cf oilseeds in future. An idea 
cf the total -availability of Cckes and meals can be had from 
the following approximate c<i 1 culatiens : 


(million tonnes) 



Cil pro¬ 
duction 

Percent oil 
le covery 

Cake/mcal 
pro duction 

oilseed field crops 

6.42 

25 

19.26 

cotton seed end rice bran 

1.6i 

15 

9.12 

millets 

0.34 

3 

10.99 

plantation crops 

0.11 

50 

0.11 

nature grovjn trees 
and shrubs 

1.20 

15 

6.80 


46.28 
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Assuming even a realisation of 90 per cent of this estimate in 
practice after allowing for wastage etc., the overall production 
of cakc/meal can be expected to be of the order of 42 million 
tonnes. The disposal of such a huge quantity is going to be a 
big problem unless properly planned. Some suggestions in this 
regard are given below; 

i).The maximum utilisation will have to be in 
livestock feeding,. The groundnut cake and 
soyabean meal offer some scope even for human 
consumption in confectionary articles. 

ii) Many kinds of cakes hold promise for use as 
germicidal and pest-repellent agents and, 
therefore, are required to be evaluated for 
such properties in an exhaustive and systematic 
manner. This specially applies to wild plants 
and trees. Other .uses also- require to be 
established. 

iii) Utilisation of cakes as manure is limited to 

a: few species only. However, farmers are aware, 
of the use of cakes like mahua for this purpose, 
Neem cake is preferred in'mixture with urea, 
because it slows down the release of nitrogen, 
which otherwise can be lost unutilised. Proper 
experiments are necessary to be conducted with 
all kinds of cakes in order, to establish their 
usefulness as manure. Further, in order to make 
them popular universally, concerted extension 
efforts will also be required. 

iv) There will have to be a proper balancing of 
internal demand and export. Sometimes, there 
is a slump in exports. This has already been 
referred to earlier in the case of cotton seed 
and rice bran. Such' contingencies can be avoided 
by an alert export, machinery and/or through 
alternative means of utilisation, whicn should be 
thought of and kept, ready in advance. 

Organisation 

22.1.21 The subject of oil crops and oil bearing vegetation 
is at present dealt with in a very scattered manner. Field 
crops are looked after by the Department of Agriculture. 

There is no single proper agency to deal with subsidiary 
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rriatcxials like cotton seer’ ant' rice bran etc. There is no 
integrated governmental set up from the Central to State level 
tc. deal with seed collection fre-m natural vegetation. The 
Khadi & Village Industries Commission has been making endeavours 
in this direction, which require to be encouraged and supported, 
in a big way through gcvernmental involvement. A plantation crop 
like oil palm has to be established firmly. There is no specific 
technological laboratory for oilseeds, the work is dene on an 
ad hoc basis scattered ev.r many laboratories. Ceckes' disposal 
is scattered ond disorganised and it operates largely through 
private invc,lvc.mcnt without any integrated policy to effect 
harmony between production and utilisation. All these defects 
arc required to be removed nnd for doing this, there is need 
for four well coordinated wings one each fer (a) field crops, 

(b) subsidiary oil bearing products of field crops, (c) nature 
gicwn cjil bearing plants and (d) byproducts of oil industry. 

Tht. se wings ate ncccss-.^ry both on the research as well as 
production side, i.e., in the IC/iR as well as in the Union 
Ministry of Agriculture and Irrigation under the Directorate 
of Oilseeds Development. A similar opexatienal set up has to 
be created in the State D^^partrrmnis of Agriculture with necessary 
involvement cf’the agricultural universities on research side. 
An....thcr deficiency, which requires to be removed, pertains to 
making available the facility of technological stur'ics and 
analysis relating to oilseeds and their products to the oil 
industry just in the same way as the Cotton and Jute 
Technological Laboratories cater to the needs of their 
respective industries. At present, the oil mills have to 
get their probl.,ms solved not at one institute but at many 



228 


universities and other laboratories on an ad hoc basis. Therefore., 
it is desirable that a Central Technological Laboratory for 
oilseeds and their byproducts should be created under the 

icm. 

22.1.22 The diversity and dispersal of oilseeds in the 
country are cf such a nature that any general all-India 
coordination of the type that exists today renders difficult 
giving separate attention to each kind. What can prove more 
effective is that each State should feel its own responsibility 
fox research as well as developmental work in regard to the 
oilseeds occurring in its jurisdiction. The first ladder of 
coordination should relate to such contiguous States which 
have common species and common problems. The Central 
coordination should be reduced to problems cf all-India nature 
onlyi The Oilseeds Development Council at the Centre could be 
converted into a broad-based apex body for such central 
objectives. It could have representatives from the States, 

ICAR, Union Ministries of Agriculture and Irrigation, Industries 
and Commerce, Forest Research Institute ,• Dehra Dun, Khadi and 
Village Industries Commission and the Oil Millers' Association 
or similar bodies. There has to be a very active and 
meaningful liaison among the ICAR and the Ministries of 
Agriculture and Irrigation, Industry & Civil Supplies and 
Commerce through the Council or even directly also. It is 
necessary that an apex body on the lines cf the Centre is 
also created in every State. It could have representatives 
of the agricultural un i vp-tq i+^'' Departmen-ts of Agriculture, 
Horticulture, plantation Crops (if any), Forest, industries, 
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Khadi and Village Industries Board, representatives of oil 
industry and growers. It is this body which could represent 
a State on the Central apex body. The inter-State cooperation 
and coordination among the contiguous States could also be 
performed at the level of State apex bodies. 



2 SUGAR CROPS 


Sugarcane 

22.2.1 Notable sweetening agents of vegetable origin are 

sugarcane, sugarbeet, palms and sorghum. Each of these is 

considered in this section. Sugar yielding crop that really 

matters in this country is sugarcane. 3 Government has always 

given special attention to this crop for sugar production. 

There has been fiscal protection since 1932 commencing with 

the 1930 Report of the Indian Tariff Board. Even in the recent 

two decades the growth of factories has been nearly 1-^ times and 

the production of white sugar has risen three-folds*, the number 

from 

of sugar factories going up ;^138 in 1950-51 to 216' in 

1970-71 and production rose from 1.1 to 3.7 million tonnes in 

the same period. The distribution of factories in 1970-71 

was: Uttar Pradesh 71, Bihar 27, Haryana 3, Punjab 6, 

Maharashtra 41, Andhra Pradesh 19, Karnataka 11, Tamil Nadu 15, 

others 23. The sugar licensing policy of the Government 

encouraged cooperative sugar mills, particularly in the 
and 

Peninsula / the number of such mills in 1970-71 

was 81, l,Afhite sugar represents only about 28 per cent of 

the total cane utilisation^ the maximum quantity, i.e., 

being 

60 per cent of cane / used in the manufacture of o _r and 

khandsari sugar and the remaining 12 per cent i jccountable 

by s eed, chewing and wastage, Gur and khandsari represent 

SQsl G 

respectively the cottage and small / “ industries engaged in 

manufacture of sugar but they are not run on organised 
lines. 
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22^2.2 Sugarcane crop is so important because of the universal 

need for gur or sugar that it is grown atleast to a little extent 

almost in every part of the country except for extreme north or 

high hills. Ninety per cent of the area and production, however, 

is in the 8 States - four, in the north consisting of Bihar, 

Uttar Pradesh, Haryana and Punjab and four in the Peninsula, 

viz., Maharashtra, Karnataka, Andhra Pradesh and Tamil Nadu. 

The all-India averages of area and yield for the period 1965-66 

to 1971-72 are 2.50 Miha and 46 tonnes/ha respectively and even 

undergone 

in the recent three years ending 1971-72, these have not / 

respectively* 

much change » the values being 2.59 Mha and 49 tonnes/ha / 

The state-wise averages 'of area- and production based on seven 

years data i.oJ.965-66 to 1971-72 are given in Table 22.1. 

Uttar Pradesh alone accounts for 51 per cent of area and 43 

per cent of production. Vihen an examination is made from 

the angle of outturn per hectare, it is evident that the yields 

are much higher in the Peninsula as compared to those of 

elsewhere in the country. The average for Maharashtra is ©f.. 

the order of 60 tonnes/ha p > for Andhra Pradesh and Tamil 

while 

Nadu, it is of the order of 80 tohnes/ha^ / Karnataka has 
attained to an average _ . of 90 tonnes/ha. The yield 
in Uttar Pradesh approximates to 40 tonnes/ha and, but for 
Bihar where it is a little depressed even further, all other 
States have a yield same order. 
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Table 22.1 

Area and Production of Sugarcane 
(1965-66 to 1971-72) 


area = Mha 

production = million tonnes 

yield = tonnes/hectare 


State 

Area 

actual % of 
all- 
India 

production 
actual % of 

all- 
India 

Yield 

Uttar Pradesh 

1.27 

51 

50 

43 

39 

Haryana 

0.15 

6 

6 

5 

40 

Bihar 

0..15 

6 

5 

4 

33 

Punjab 

0.14 

6' 

5 

4 

36 

total 

1.71 

69 

66 

56 

39 

Maharashtra 

0.19 

8 

12 

10 

63 

Andhra Pradesh. 

0.13 

5 

10 

9 

77 

Tamil Nadu 

0-12 

5 

10 

9 

83 

Karnataka 

0.09 

3 

8 

7 

89 

total 

0.53 

21 

40 

35 

75 

other States 

0.26 

10 

10 

9 

38 

total all-India 

2.50 


116 


46 


22.2.3 Practically all the States resort to’ rationing. 
This is specially so in the case of Uttar Pradesh and Bihar. 
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The following figures collected from the Central Directorate of 
Sugarcane Development will reveal that the area under ratoon 
crop is of the order of 30 per cent in those two States i 

(million hectares) 


Uttar P radesh _ 

total areF' area under 


Bihar 


-C 

under 

s ugarcane 


ratoon 


total area area under 
under ratoon 

sugarcan e_ 


1966-67 


1,49 

0.49 

0.15 

0.05 

1967-68 


1.19 

0.40 

0.12 

0.04 

1968-69 


1.00 

0.30 

0.15 

0.05 

1969-70 


1.20 

0.33 

0.17 

0.06 

average 


1.22 

0.38 

0.15 

0.05 

ratoon a 

s per 


31 


33 

Cv. nt of 

total 



area 






Thc: yiej 

d figui 

:e 5 are roa 

dily available 

only for 

the rose 

areas of 

Uttar 

Pradesh, i 

.G., tor the 

re as which 

are spe 


c armarKca 


for suoarcanc' production for the sugar industry. These 


values have been examined for a i5-year period ending 1971-72 
and it is seen that, whereas the yield of the plant crop has 
been of the order of 45 tennes/ha, the ratoon crop has yielded 
on the average only 33 tonnes/ha. This should suffice to 
impress the de^pressing effect of a ratoon crop on the overall 
yields which oto. reported in the official statistics of area 
and production. If the yield of plant crop even in the 
existing circum.sta.ncefis considered separately, it does not 
present as dismal a picture for Uttar Pradesh and adjoining 
northern tracts as it appears to be on the face value. Further, 


the duration of sugarcane crcjp in Uttar Pradesh and other 



northern areas is 9 to 10 months only. As against this, the 
crop in the Peninsula stretches over a period ranging from 12 
to 18 months. Therefore, if the yielding capacity is reduced 
to an identical unit scale of time, this may also reduce the 
apparent disparity between the north and south. One has also 
to recognise that the canes which are suited to north arc thin, 
while those which are prevalent in the south are thick notable 
canes. The crop in the north is raised with less doses of 
manure and irrigation as compared to south. Keeping all these 
points in view, it has to be recognised that sugarcane 
cultivation in India represents 2 differ..nb systems and must 
go hand in hand, in a complementary manner, specially 
because the vast e;<p.anse of area and irrigation facilities which 
are available for the crop in Uttar Pradesh and adjoining parts, 
can never be compensated in the Peninsular parts. 

Research Activities 

22.2.4 A good network of research stations has existed in 
the country for sugarcane. Breeding work has primarily been 
done at Coimbatore. Some of it has also been done at Hebbal 
and Pusa. The varieties have been tested for suitability at 
stations in different parts. Most of the research stations 
have been having sections representing all the necessary 
disciplines, but the practical impact of researches has not 
been adequate to lift the yield standard of the crop in the 
north. Though sugarcane utilisation in the white sugar 

industry has been just about half of qur and khandsari, the 

♦ 

emphasis at Coimbatore all along has been to produce varieties 
suitable for that industry. Research on ratooning has also 
been carried on from the beginning but no outstanding results 
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h^.ve emerged. It is repc'rted that iViauritius takes up to 6 ratoons 
and Hawaii takes 2 to 3 ratoons, but in all such countries, the 
ratoons are cultivated with as much care as pla*t crops. 

Ther'cforc, they record good yields and produce cane of high 
quality. Ratooning is necessary to bring down cost of cultivation 
and, being early, it is this crop which can feed the^ factories 
earlier than the main crop. On the plant protection side, 
breeding efforts for pest and disease control have not met with 
full success, because the initially created resistance breaks 
down in course of time. As a result a number of pest-disease 
complexes have always existed in the field, e.g., borer plus 
wilt; mealy bug plus wilt; scales plus wilt; scales plus, wilt 
plus red rot; wilt plus rod rot; nematode plus wilt. Borers 
of all the three kinds (viz., root, shoot and stalk) are a 
common fe-ature in most of tne sugarcane fields, Pyrilla is 
equally a menace, 

22.2.5 A few beneficial lines for future research vjork are- 
indicated below: 

i) There is one disadvantage at present with regard 
to tiller pro.^uction that, despite a high number 
to begin with, varieties generally stabilise at 
only a couple of tillers per shoot by the ar'oroach 
of harvest. Breeding researches have to a? for 
evolving such varieties which can maintain ,igh 
tiller number even up to the harvest stag and at 
the same time can bear high population s'' -ss 
throughout. Recent research effc.rts in le case 
of maize and jowar have already yielded favourable 
results in this regard and m.any hybrids have come 
into being which can tolerate higher production 
stress. 

ii) Varieties have to be bred distinctly for sugar 
industry, qur production and ratooning. There 
is an inherent conflict of interests between the 
miller and thi. farmer in the sugar sector. The 
f,'',rmer trios to produce the maximum tonnage of 



cane per unit area because the Government prescribes 
minimum pricc^ for sugarcane on the basis of weight 
and, therefore, he is prone to get more money if he 
cultivates a variety which gives him a higher 
tonnage. There is no regard for the sugar content 
in therrf armer' s scheme of things, whereas the 
miller desires to have maximum sugar per tonne of 
cane. In order to resolve this conflict at the, 
breeder’s level, the emphasis should be on breeding 
such varieties which give the highest percentage 
of recovery - whether it is for sugar or for qur . 

Gur manufacture requires comparatively softer 
varieties of cane with high sucrose content and 
early maturity has to be developed so that the 
cane could be processed right from October onwards 
up to.February. The processing after February 
becomes difficult because the cultivator is not 
free thereafter owing to the approaching harvest 
of rabi crops. Higher temperatures of March 
onwards also do not permit good recovery of gur . 

Agronomy. 

.i) Agronomy has to aim at maximum percentage of 

germination, least mortality and the maintenance 
of an optimum plant stand up to the end. Another 
requirement in agronomy is to develop separate 
agronomic schedules for the plant crop and the 
ratoons. In both the cases there is a lot of room 
to incrc.ase, yield by adjusting the- time of planting 
and harvest and the monurial and plant protection 
' schedules, 

.v) It is known that the canes, which grow in the 
north, art-, thinner and shorter than those of the 
south. In the case of sugarcane, the contribution 
to yield by a shoot is directly related to its 
height and girth. Therefore, where these two 
attributes are lacking the remedy lies in 
increasing the plant population through the use 
of high seed rate, reducing early mortality and 
effective gap filling. Agronomic measures are 
required to be developed for achieving such high 
crop densities. 

PI and Protection 

v) In the field of pests and diseases, efforts have 
to be continued for introducing genetic resistance 
and for finding out effective methods of chemical 
control. Biological control of pests is 
comparatively new and experiments have been 
conducted in India to some extent in this respect 
toe. Biological control of borers through 
the .egg parasite Trichoqramma . is practised to 
a limited extent in Mandya district of 
Karnataka. The Cuban larval parasite, Lixophaoa 
diatracae has not given encouraging results so far. 
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An indigenous parasite, Isotima javensis has proved 
effective in controlling top borer in peninsular 
India. Fungal parasite M etarrhizium anisopliae 
has given fairly good control of pyrilla in nature*, 
so also Eninvrops inelanoleuca (a Mi crolopido pteran) . 
This is a gooB"line of”approach tor”the future. 
Suitable parasites which have already proved 
effective in other parts of the world could be 
tried and indigenous parasites have also to be 
searched' and exaniined. Fungi and bacteria offer 
a promise for control of insect pests and 
nematodes. Chemo sterilants, sex pheromones, 
juvenile hormones'anTBTgen^ic manipulatiohs^ 
for controlling pests also need to be tried. 

Plant physiology 

vi) Concerted efforts are required for developing 
biochemical techniques for ripening the crop 
in environments Which are not otherv>/ise congenial 
for proper maturity. This is also likely to play 
a significant role in raising the yield level 
in special situations when it is found that a--'- 
particular crop is not coming to the required 
level of maturity in a given time, 

22.2,6 It is necessary that research activities other than 

breeding are performed under the aegis of the agricultural 

universities cf. ■'■.hfs States in order to find effective 'and -quick 

answers to local problems. Insofar as breeding is concerned, 

there are two kinds of works in the case of sugarcane. One 

is the initial crossing work and the other is the subsequent 

selection work out of the progeny developed from the ’fluff’.. 

For the former, _the importance of the Sugarcane Breeding 

Institute, Coimbatore as an all-India centre has to be 
though ■ • 

continued / University of Agricultural Sciences, Hebbal 
is equally satisfactory for such type of work in the 'south, 
from the. climatic point cf'view. It will be good if this 
station is,also developed as an important breeding centre 
in order to' cater specially to the regional needs of the 
south SO' that Coimbatore can de'jote more time to the pressing 
problems of the north. Hebbal can do both the kinds of breeding 
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work (viz., hybridisation as well as selections) for the south 
^ in close collaboration with Coimbatore. In the north, only the 
selection work is effectively possible and for this Indian 
Institute of Sugarcane Research, Lucknow should serve as the 
basic central station in complete coordination with Coimbatore. 

Developmental Activities 

22.2.7 The sugar producing States in the riorth have all their 
own Sugarcane Acts to regulate the availability of cane to mills 
aS also the relationship between the miller and the producer. 
There are sugarcane boards and councils/committees functioning 
in some of them for this purpose. Cooperatives have an active 
role to play between the two interests. Cn the official side, 
there is a Cane Commissioner under whose control or advice the 
various quasi-official or official bodies and functionaries 
( work. In Uttar Pradesh, all developmental work as well as 
liaison between the farmer and the miller lie in the jurisdiction 
of the Cane Commissioner. In Bihar, cane development is the 
responsibility of the Director of Agriculture, In some other 
States, the functions of the Cane Commissioner are performed 
by the Director of Agriculture, Efforts of the developmental 
staff have been concentrated largely on the side of procurement 
of cane for the mills, i.e., regulating the harvest and supply 
aspects. In this process, actual developmental work relevant 
to efficient crop production got neglected. As a consequence, 
despite an official heirarchy of Agricultural Commissioner/ 
Director of Agriculture and Sugarcane Boards etc., no ice has 
been cut for increasing the general yield level in the north. 

The situation in the south has been a little better, because 
the industrialists and departments there have taken relatively 



more interest than in the north. Some of the sugar factories in 
Tamil Nadu, Maharashtra and Andhra Pradesh had tai'-^.n' "e much 
interest that they were runn.-^ng their own lesearch farms for 
testing of varieties and even manuring and cultural practices. 

t 

At the official level, all kinds of activities relating to 
sugarcane have been looked after by the Departments of 
Agriculture. 

22.2.8 It has to be recognised at this stage that emphasis 
on all the developmental work has throughout been in the factory 
areas where sugarcane is almost exclusively grown for the 
manufacture of white sugar. In this process, uplift of the 
other areas, which produce' about 75 per cent of sugarcane, 
has throughout been neglected. Neglect of the developmental 
work nas meant neglect of seed (i.e. planting material), 
irrigation, manure and plant protection schedules. Seed in 
circulation is so degenerated and clisease-ridden that it acts 
as the biggest drag on improving production,. Multiplication 
of quality seed has been emphasized in Chapter 47 on Seeds, 
but its distribution channels also require to be streamlined. 

In order to rectify existing position in all directions, an 
integrated all-round approach for improving sugarcane 
production in the ent^ire concerned area is called for - w'hether 
it is for sugar or gur or khandsari production. Experience 
has shown that any bifurcation of responsibilities at 
governmental level, such as between the Director of Agriculture 
and Sugarcane Commissioner, has not proved conducive to any 
material improvement. The extension efforts relating to crop 
production can never be effective or complete without the 
involvement of the Department of Agriculture and, therefore, 
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this activity has to come fully within the purview of this 
Department. All the States, with the exception of Uttar Pradesh, 
more or less conform to this structure, Uttar Pradesh should 
also follow the same pattern. The sugarcane production wings 
of the Departments of Agriculture can in themselves have a cell 
for promotional activities of vital interest to industry. The 
qur and khandsari sector, which has been neglected so far, 
should be organised by such cells with the same zeal as the 
sugar sector, 

22,2.9 A time has now come when every sugar factory should 
have a strong cane development wing headed by one Chief Cane 
Development Officer like the Chief Engineer or Chief Chemist 
in the factory. The factories have been confining their 
activities uptil now only to procurement of cane. They have 
not worried in general for rendering advice to sugarcane 
growers for efficient production, which could ultimately 
lead to better outturn per unit area both in terms of total 
tonnage as well as sugar content. Effective advisory service 
can pertain to (a) the most beneficial time of planting in 
a staggered manner so as to continue supplies to enable the 
factories to run for as long a period as possible, (b) suitable 
planting method and material, (c) subsequent management of the 
crop and (d) harvesting programmes with an eye on better yield 
of CPino per unit area. The factories should have well trained 
field staff for carrying such developmental functions. The 
factories should be made responsible for arranging supply 
and services too. For instance, they can maintain 
mechanisation units for providing service to farmers in 
land preparation, pest control measures, etc. Similarly, 
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they can arrange for-.supply of inputs and even credit. In 
short, a very close working link between growers and factories 
has to be developed in all respects. All this has to be made 
a mandatory functiGno:of the factories in order to be effective, 
Gcvernmental involvement in the 'factory versus grower problems' 
should be restricted to a minimum; it can be confined to a 
supervisory role to see that the above mentioned scheme 
functions effectively and that there is no kind of exploitation 
cf the cane grower. The factories and Governments have to act 
alike in educating and inducing the farmer to give due regard 
to quality (i.e, sugar content) besides quantity in his ■ 
production psychology. The Government cf India's recent 
measures of fixing the minimum price of cane with additional 
premium for extra recovery over a certain fixed base is a 
welcafne development. The minimum price was Rs 8 per quintal ■ 
of cane linked to a recovery of 8,5 per cent or below with 
a premium of 9.4 paisc for every increase of 0,1 per cent 
in recovery in 1972-73 and 1973-74; it became Rs 8.50 per quintal 
linked to the same recovery percentage but with a premium of 
10 paise fdr every increase of 0,1 per cent in recovery in 
1974-75'. This measure is expected to go a long way in making 
the grower fully quality conscious in the days to come. The 
farmer does not, at present, distinguish between. cane for 
sugar and cane for gur in factory area. -He grows the factory, 
variety and changes to gur when the orice for gur is high. 

The factories and Governments are required to educate the 
farmer in this regard too. 



242 


22.2.10 The impact of all the improvement measures suggested 

above ~ research, organisational and developmental - will 

certainly be such as to improve the yield levels throughout 

the country. There is undoubtedly more scope in this respect 

in the 

in the north than/south. It will be easy approximately to 
double the yield standard in the north by 2000 AD; the value 
could be fixed at 75 tonnes/ha. Even in the peninsular States, 
it should be possible to raise it by one-third and maintain it 
at a level of 100 tonnes/ha. Despite the contemplated increases 
in yield, it will also become necessary to effect area increase 
in order to meet domestic as well as export demands. For area 
increase, the south has to get preference due to higher yield 
potentialc From irrigation point of view, the maximum area 
which can be put under this crop in Peninsula, will be as 
f ollows: 



(Mha) 

M'aharashtra 

0,60 

Karnataka 

0,40 

Andhra Pradesh 

0.30 

Tamil Nadu 

0.27 


1.57 


For the country as a whole, the sugarcane area in 2000 AD can 
be kept as 5 Mha , i.e ., at twice the existing level. This 
would mean that the States outside the Peninsula would have 
to increase the area under the crop by about 1,5 Mha. In 
the north, Uttar Pradesh and Bihar can still go in for more 
sugarcane area, but this should be done after determining 
the capacity of other premising States like Madhya Pradesh, 
Orissa and irrigated parts of Rajasthan, 



Sugar beet 

22.2.11 Sugarbeet is really a crep cf the temperate regions. 
According to 1969-70 estimates contained in the FAO Year Book 
1970, the world production was 220 million tonnes and out of 
it other parts like the Near East, China and Japan were 
responsiblf- for the fraction ranging from 2 to 7 million tonnes 
only. Pakistan and India art also making endeavours to augment 
their sugar production through this source. Sugarbeet in India 
was tried on a very small-scale, in the pre-Independence period, 
first in the North Vv'est Frontier Prc.vince in 1914 and later at 
inhere and Pusa. Isolated attempts cn sugarbeet cultivaticn 
have als^. been made in Ahmcdnagar and Padegadn in Maharashtra, 
The Inf'lian Institute of Sugarcane Research, Lucknew, revived 
interest in 1959 by planning a limited multilocation testing 
programme to assess the agricultural feasibility of the crop. 
The G.B. Pant University of Science and Technology initiated 
research cn sugarbeet in 1964, The Department of Agriculture, 
Jammu & Kashmir Government also get interested in sugarbeet 
with a view to exploring the scope for gonerating a beet-based 
sugar industry in the State. In the private sector, sugarbeet 
cultivaticn trials have been carrieiJ cut by M/s Phaltan Sugar 
Vi'orks, Shakharwadi, Maharashtra, in collaboratic.n with the 
Nimbkar Agricultural Research Institute, Phaltan. The Tariff 
Commission Enquiry r.n cost structure of the sugar industry 
(1969) has referred to promoting beet cultivation in this 
cc-untry. An All-India Coordinated Research Project on 
Sugarbeet was started by the ICAR in April, 1970, Eight 
research centres are participating in the programme, A few 
universities are also ccx'perating as voluntary centres. The 



National Seeds Corpcration has created seed production 
capacities in the Kashmir Valley and Simla Hills. The 
Tarai Development Corporation has also planned beet seed 
production, 

22.2.12 The Directorate of Sugarcane Development, Government 
of India, is responsible for developmental activity on sugarbeet. 
The operational arca$ have been confined to the two factory 
zones, viz., Sriganganagar (Rajasthan) and Phaltan (Maharashtra), 
where sugarbeet is processed on a semi-commercial scale. The 
farmers are supplied sugarbeet seed free of cost and they are 
given the assistance of development staff for technical advice. 
The Rajasthan State Department of Agriculture, in addition, 
has laid out demonstrations in Sriganganagar area in farmers' 
plots in order to educate and enthuse them. It is understood 
that a modest financial support to Nimbkar Institute of 
Agricultural Research, Phaltan for the sugarbeet programme is 
being provided by a firm in Bombay, The Government of Jammu 
and Kashmir has launched a modest beet cultivation programme 
in farmers' fields through cash incentives and a beet sugar 
plant is being contemplated for this State. The Centrally 
sponsored sugarbeet programme is proposed to be extended to 
23 sugar factories in Punjab, Haryana and Uttar Pradesh during 
the Fifth Plan period. The targetted sugarbeet area by the 
end of the Fifth Plan in these factory zones is expected to 
be around 50,000 ha. The temptation to go in for this crop 
really arises from two facts, viz,, (a) that the crushing 
season can be extended upto May with the advantage of better 
recoveries from it in this period, because recovery from 
cane then dwindles and (b) that sugar production programme 
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could be extended to cool hilly rt;gions like Himachal Pradesh, 
and Kashmir, where sugarcane does not thrive. There are 
practical limitations to both these propositions. It, is not 
easy to provide irrigation to additional area in the months of 
March to May and water needs of sugarbeet are none tcc modest, 
rather these almost equal the irrigation levels recommended 
for sugarcane with the added disadvantage that it is much more 
susceptible to water dcficencies than sugarcane. In the hills, 
there is the limitation of area and the choice of crops needed 
tc be grown for regional prosperity is large. Owing to these 
limitations, the maximum area that can be allocated, to this 
crop may not exceed half-a-million hectare.'and the parts which 
seem best suited for maximum extension are Jammu & Kashmir, 
Himachal Pradesh, west Uttar Pradesh hills ahd plains, Punjab, 
Haryana and Rajasthan, Assuming an yield of 40 tonnes/ha and 
a recovery of 10 per cent, the contribution of suga.rbeet can be 
reckoned at 2 million tonnes of sugar. The crop will require 
full backing of irrigation. 

Palms 

22,2.13 There are three palms which are utilised in India 
for the preparation of qur or crystal sugar, viz., phoenix sp. 
(date) , Borassus sp . (palmyrah) and Cocos s^. (coconut) and out 
of these the use of first two is more common. Date palm abounds 
in the northern and central parts mostly growing wild on waste 
lands, Palmyrah is prolific in the eastern and southern parts. 
To have an appreximate idea of relative performance, 50 trees 
of palmyrah can be taken to yield one tonne of sugar per year, 
whereas for the same quantity, the number of- date palms will 
be about just the double. Palms have usually attracted 
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attention of common pec. plo as a source of toddy and as long as 

the emphasis was cn toddy, no one seriously thought of tapping 

them for gur or sugar* It was only after 'prohibition' that 

Khadi and Village Industries Commission tried to give an 

some 

organised shape in/ploces to gur production. Palm gur 
represents a minor cottage industry at present. Systematic 
production figures art not available. West Bengal, Andhra Pradedn 
and Tamil Nadu may be producing palm gur tc- an extent of 7-8 
thousand tonnes per' year each, Orissa's production may be 
between 1 and 2 thousand tonnes. In many other States like 
Punjab, Uttar Pradesh,' Madhya Pradesh and Karnataka the 
production is only nominal, say, of the order of 20-30 tonnes. 

The overall production is not expected to be more than 50,000 
tonnes. It may not exceed 100,000 tonnes per year even after 
fullest exploitation and, therefore, is noit of consequence 
from all-India angle. It requires continued attention, which 
is expected to be bestowed upon it by the concerned States in 
the usual course. 

Sorghum 

22,2.14 A n dr o peg on sorghu m variety Sacchartus , is used as 
a scurce of sugar in some countries. The presence of starch 
has been an obstacle in its large scalov exploitation, but 
technological processes like enzym ic conversion, floccu la tion 
and aglutination are now known which can overcome it. One of 
the highest yielding varieties, Rio, can produce on an average 
about 25 tonnes/ha of stalks containing about 10 per cent 
sugar. The grain from sweet sorghums is not usually 
acceptable as human food. The heads, leaves and the stem can 
all be used directly as cattle feed or ensilaged. Sweet 
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sorghum uccupics about. 7 pc;c Cv.-r,t of tho crop area in the USA, 
This crop was introduced there to develop subsi.diary sugar 
industry, but now it is mostly used for silage making. Sorghums 
by nature are grown mestly rainfed and occupy the field for 
about 120 to 150 days. Herein liojs the attraction towards 
sweet sorghum in this country as a source of sugar in contrast 
to sugarcane, which requires irrigation and engages the field 
much longer. The Sugarcane Research Institute, Lucknow and 
Mimbkar /-.gricultural Institute, Phaltan (Maharashtra) have 
conducted some experiments cn this crop recently. However, 
there are two factors which have to be fully weighed before 
embarking on any large scale progrrjnmo. These are mentioned 
bo lew: 

i) Main jowar gr'...wing belt comprises Maharashtra, 
Karnataka and their adjoining areas. In these 
parts, jowar constitutes a staple feed and the 
area, which has been put in the estimates, is 
just sufficient for grain purpc.ses. It is i 
difficult to increase the area under this crop 
to any significant extent tc; make a perceptible 
contribution to sugar industry. 

ii) The yield of stalks is one-third or even less 
than what can be obtained from sugarcane in 
those parts. 

Notwithstanding the above mentioned drawbacks, experimental 
endeavours can still be watched and encouraged, but it is net 
possible tc take cognisance of the contribution fre.m this 
S(..urce in natit.nal planning at this stage. 
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22,3,1 Tobacco occupies a p.l ":ce next only to mineral oils 
in terms of the quantun. of i vtiiue collection through excise 
duty on raw material and cigarettes which was of the order of 
Rs 300 crores in 1971-72, Tl,_ per capita annual consumption of 
tobacco goods in India is a little loss than a. kg when compared 
with 2-4 kg in other countries., However, the commodity is not, 
something which needs popularisation out of the way. All the 
same, the country has to be ready to meet the demands of its 
population as these develop in natural course. The trend in 
the past was in favour of chovjing, h ookah and chelum but it 
is changing now in favour of cigarettes and bidis (Appendix 22,3 
Statement I). Hookah and chelum. - had contrivances to filter 
the smoke and though filter tips are being increasingly used 
now in cigarettes, there is no such thing yet in sight for 
bidis . In the case of bi dis ,/smoking hazards may become less 
with the availability of varieties having less nicotine content. 
Besides the tobacco leaves required in the manufacture of 
cigarettes and b idis , the ether essential requirement is that 
of wrapping material. Cigarettes are wrapped in paper, cigars 
in outer tobacco leaves of suitable quality and bidis in the 
leaves of certain selected trees. The paper industry of the 
country is competent enough to meet the needs of special kind 
of covering paper. There is scarcity of filter rod^, which may 
also be attended to in due course. Anyhow, these aspects are 
being attended to by the paper and tobacco manufacturing 
industry. As bidi wrappe-r involves a natural product, it 
has been considered by us in Chapter 43 on Minor Forest 
Produce. 
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22.3.2 The main emphasis in India could be on export and 

other industrial and germicidal uses .of tobacco. The country 
already exports about 15 per cent of its production in the form 
cf unmanufactured tobacco, mcstly fluccured Virginia (VFC), 
India’s share in international trade is around 12 per cent, 
ranking second, next to the US/i. The commodity mostly goes to 
UK and USSR* In Interim Report on 'Certain Important Aspect 

cf Selected Export Oriented Agricultural Commodities’ we have 
laid, emphasis on exploring other markets tor. It has been 
stated therein that special efforts shculd be made- to increase 
pro duction of low nicotine VFC as well as oriental tobaccos, 
which were much in demand in the East European markets. There 
was need fer rationalising the cest structure of tobacco 
cultivation- in order tc encourage the expert of infeAcr and 
tillor types of tobacco, for which there was a good demand 
uutside. It was felt necessary that the new varieties, 
whenever evolved by research institutes, sh^.uld be released 

for ccmmorcial cultivation only after those had passed 
manufacturing tests conducted by the cigarette industry. This 
was necessary because totacco companies fe^lt that the 
laberatory tests regarding leaf quality in themselves did 
not prove adequate to determine its manufacturing suitability. 
Extension agencies were required to cwncentrate thoir attention 
(.nly on the varieties thus approved. 

22.3.3 Country’s overall position with regard to area and 
pro;.’uction in the last 30 years, as reflected by the 5-year 
aVi.ragos , is presented in yipoendix 22.3 - Statement II. 

The sti tistics have been given f-.r (a) Virginia separately, 

(b) t>-baccos other than Virginia and (c) all combined. 



250 

The following foots are brought out by this table: 

i) The area under tobaccos other than Virginia has 
net shewn any niarked change on the whole. It 
has just varied around a central figure of 
300 thousand hectares, 

ii) If the area increase has taken place significantly, 
it is in the case of Virginia; The area has more 
than trebled itself in the last thirty years or 
sc. It stands around 150,000 ha at present and 
is half of what is under all other kinds of 
tobacco. 

iii) The yield level has net shown any marked change. 

In overall assessment it has been fluctuating 
between 0,7 and 0.9 tennes/ha. Between 1950 and 
I960, the average for all tobacco was 0,7 tenne^^ha, 
whereas between I960 and 1970, it was 0.8 tonnes/ha, 

Iv) In the case of Virginia, nc such consistent 
tendency is noticeable. It is more a case of 
variation arcund 0.7 tennes/ha than any trend, 
Tho'rtfcre, if at all there is any perceptible 
sign of increase, it is in other tobaccos rather 
than Virginia. 

22.3,4 Tobacco cre p of commercial importance belongs to two 
species of genus Nicotiana cf Solanacea e family, viz,, 

Nicotiana t aba cum and Niectiana rustica . Taba cum has tall 
plants with long brc;ad leaves and usually pink flowers, 

Rustica has short plants with round puckered leaves and 
yellow flowers. Specific varieties in tabacum have been 
developed for cigarette, cigar and cheroot, bidi . hoc>kah . 
chewieg and snuff. The varieties developed in rustica 
are used mainly for hookah , chewing and snuff. Nicotiana 
rustica plays a relatively minor role in the present world 
tobacco ecc^nemy. /-.xca and production statistics are at 
present published by the Diro-ctemirate cf Economics and 
Statistics, Ministry cf Agriculture and Irrigation, for 
rustica and tabacum., Unoier the latter species, the 
statistics are reported separately for Virginia and others. 



species are given below on the basis of the data for 
1965-66 to 1971-72: 



Area per cent 
of total 

Production 
per cent of 
total 

Nicotians rustica 

7.5 

7.8 

Nicotiana tabacum 

92.5 

92.2 

i) Virginia 

33.8 

29.7 

ii) others 

58.7 

62.5 


22.3.5 Varietywise and usagewise statistics are not available 

at present. It is learnt that the matter was once taken up with 

State Governments, but many of them had expressed difficulty, 

fiowever, a fair amount' of idea with regard to the production 

trends, usagewise, can be had on the basis of clearance granted 

to unmanufactured tobacco on payment of duty .for the production 

of various tobacco products, the data relating to which are 

maintained by the Directorate of Statistics and Intelligence, 

Central Excise and Customs, New Delhi and published in their 

Statistical Year Books. The items included are cigarettes; 

cigars and cheroots; bidis , chewing, snuff and hookah tobaccos, 

stalks, others, destruction or agricultural purposes (duty free) 

and quantity allowed as personal consumption to curers. A snag 

in this compilation is that some part of the production which 

passes illicitly as non-duty paid tobacco has to be excluded 

from consideration. It will be good if the Directorate of 

Economics and Statistics, Ministry of Agriculture and Irrigation 

and the Central Customs and Excise Department could collaborate 

with each other and determine how best varietywise and usagewise 

and report ed 

statistics could be collected^at one place in a uniform way. 



22.3.6 Statewise area and production statistics of 'all 
tobacco* are given in Appendix 22.3 - Statement III. The 
following facts are worth noticing: 

i) All States grow tobacco, but the area and 

production in Gujarat and the peninsular States 
put together are 83-84 per cent of all-India, 
of which the three States of Gujarat, Andhra 
Pradesh and Karnataka account for 76 per cent 
and of these, Andhra Pradesh alone is responsible 
• for 48 per cent of area and 45 per cent of 
. production. 

ii) Northern States account for 16-17 per cent of 
area and production, Uttar Pradesh, Bihar, 

Orissa and West Bengal are prominent amongst 
these, 

iii) The crop is taken unirrigated in the main area, 
which grows it extensively, viz,, Andhra Pradesh, 
as also in Maharashtra and Karnataka. It is 
taken with irrigation in Gujarat, Tamil Nadu and 
majority of the northern States. 

iv) Yields are the highest in Gujarat and Tamil Nadu 
(1-1,5 tonnes/ha) while in north yields are 
generally between 0.7 and 0,9 tonnes/ha. The 
yield in Andhra Pradesh is of the order of 0,8 
and that in Maharashtra and Karnataka only of 
the order of 0,5 tonnes/ha, 

22.3.7 The commercial cultivation of tobacco is concentrated 
in certain well-defined areas. The following 21 districts 
taken together account for about 80 per cent of the total 
tobacco area: 


State 


District State District 


Andhra Pradesh 

Prakasam 

Gun tur 

Tamil Nadu 

Coimbatore 


Krishna 

East Godavari 
West Godavari 

Maharashtra 

Kol ha pur 
Sangli 


Nellore 

Kurnool 

Khammam 

Bihar 

Muzaf farpur 

Darbhanga 

Purnea 

Gujarat 

Ka ira 

Baroda 

Uttar Pradesh 

Farrukhabad 

Karnataka 

Be Ig a urn 

West Bengal 

Cooch-Behar 


Mysore 


Jalpa iguri 



here is tne. follovving type of broad specialization of tobacco 
growing among States from the viewpoint of usage: 

i) Andhra Pradesh is the premier Virginia growing 
State. According to the data for "three years 
ending 1971-72, the distribution of area under 
Virginia is: Andhra Pradesh 97.5, Karnataka 2.3 
and Maharashtra 0.2 per cent. Besides Virginia, 
Andhra Pradesh produces sun-cured country or 
Natu tobacco (which is also used in the manufacture 
of cigarettes and tobacco mixtures for pipe), 
white Burley used in the manufacture of cigarettes 
and Lanka tobacco used in the manufacture of 
cher*oots. 

ii) The cultivation of bidi tobacco is concentrated 
in Char.otar area of (jujarat and Nipani area 
covering Belgaum district in Karnataka and Kolhapur 
and Sangli districts in Maharashtra. Thus, 

Gujarat, Karnataka and Mahd'rashtra are the important 
bidi tobacco producing States in India, 

iii) Vilavati . Mot ihari and Jutty types of hookah 

tobacco are cultivated in Muzaffarpur, Dafbhanga 
and Purnea districts in Bihar and Cooch-Behar 
and Jalpaiguri districts in West Bengal. These 
types of tobacco are also used for chewing and 
snuff manufacturing purposes, Farrukhabad in 
Uttar Pradesh is also an important area growing 
tobacco used mainly for hopl ^h and chewing 
purposes. 

iv) The south Tamil Nadu areas covering Madurai and 
Coimbatore districts grow chewing, snuff, filler 
and binder tobaccos for cigar and cheroots. 

22.3.8 Virginia tobacco has received the best of attention, 

because it had to feed cigarette industry in Britain as well 

as the developing cigarette industry in India. The erstwhile 

Imperial Tobacco Company of India Ltd., along with its sister 

concern Messrs Indian Leaf Tobacco Development Company Ltd, 

(ILTDC)^had introduced Virginia cultivation in India around 

1923. The ILTDC found locations in Andhra Pradesh and 

concentrated attention there. Other tobaccos, which were 

not needed in European markets, v^ere net attended to as much 

as Virginia and this, has continued to oc the picture in nutshell 

even to-date. The interest of Messrs ILTDC made them establish 



their own research station at Rajahmundry, They have continued 
their involvement in research and development throughout. The 
Government of India has also been interested in the crop due 
to revenue earnings. It passed a Tobacco Excise Act in 1943, 
This act was later merged with the consolidated Central Excise 
and Salt Act of 1944 and the proceeds rapidly led to the 
establishment of the Indian Central Tobacco Committee (ICTC), 

The Government also introduced compulsory grading of tobacco 
meant for export just about that time (1945-46), Tobacco is 
graded and marked in accordance with the standards laid down 
in the Tobacco Grading and Marking Rules (1937) framed under 
the provisions of the Agricultural Produce (Grading and 
Marking) Act, 1937 and is certified to that effect by the 
Agricultural Marketing Adviser, Ministry of Agriculture and 
Irrigation, Government of India, The quantity of tobacc»^- 
graded for export purposes has been increasing since then and 
currently it is of the order of about 60 thousand tonnes per 
annum. The quantity vvhich circulates within the country is 
not graded rigidly. A Tobacco Export Promotion Council 
established in January, 1956. The Council is an association 
of exporters and advises the Government with regard to 
development of India's exports of tobacco and tobacco products. 
V^iith a view to obviate unhealthy competition among the export 
trade, the.Government of India introduced in 1963 a system 
of fixing maximum and minimum export prices for the various 
grades of Virginia and other types of tobacco meant for 
export. Accordingly, the Tobacco Export Promotion Council 
issues Price Certificates on tobacco meant for export. Since 
1965, the system of fixing ceiling prices for tobacco has been 



stopped. At present, there is only minimum export prices for 
certain grades of VFC, Virginia sun-cured, sun-cured Natu and 
sun-cured Jut ty tobaccos. The Tobacco Export Promotion Counoil 
functions under the Ministry of Foreign Trade, Government of 
India. 

22.3.9 Most of the VFC varieties grown in the country are 
introduction from either the USA or other cigarette tobacco 
growing countries. V'\(hatever yield the introduced varieties 
could give under Indian conditions seems to have been more 
or less accepted and emphasis in the country’s research work 
was placed on maintaining their quality. Quality oriented • 
research work has, found precedence over other^factors owing to 
the kind of tobacco preferred for cigarette manufacture- - 
whether meant for export or internal utilisation. Production 

i 

was essentially increased by expanding 'area rather than through 
improvement in yield per plant or per unit area. In latest 
times, the emphasis is on expanding tobacco area in light 
soils, because it has been shown that VFC tobacco produced on 
such soils possesses properties like fluffiness, higher filling 
value and low nicotine content, A Centrally sponsored-^scheme 
to replace tobacco cultivation from black cotton soil, wherever 
possible, and/or to extend it to new light soil areas was 
initiated in 1966-67 with the - cooperation of the State 
Governments and till 1971-72 an area of 22,309 ha was covered 
(Andhra Pradesh 18.4, Karnataka 2.3, Gujarat 1.4, Tamil Nadu 
0.1 and Uttar Pradesh 0,1 thousan'd ha). Surveys recently 
conducted indicate a,potential of 40 thousand ha in Karnataka, 
Similar potential for extending light soil tobacco cultivation 
to more than 100,000 ha arc estimated to be available in 
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Ncllore, West Godavari and Prakasam (Ongole) districts of 
Andhra Pradesh, Besides, suitable soil and climatic conditions 
are also available in Hosur area of Tamil Nadu, Saharanpur 
district in Uttar Pradesh and Vijapur area of Mehsana district 
in Gujarat for growing c VFC tobacco. Growing of tobacco 
on lighter soils, however, involves resort to irrigation, whereas 
the crop on heavy black cotton soils is mostly taken rainfed 
because of the advantage of its moisture retention capacity. 

As another example of area change may be cited the recommendation 
of the Ad hoc Committee on Tobacco (Patel Committee) set up 
in 1964 by the Ministry of Commerce, Government of India, whereby 
the growing of tobacco on saline and-other undesirable lands 
was required to be stopped even if .it meant legislation, because 
it Was found that tobacco produced on saline soils (chlorides 
being more than 0,0i per cent),., low lying areas and tank beds 
became hygroscopic and did not burn and it also lost colour 
in storage. Such tobacco growing areas in Andhra Pradesh total 
up to 20,COO ha and are concentrated in two taluks, viz., 

Bapatla and Ongole. 

22,3.10 Quality work reloting to Virginia leaf is narrated 
in the following few examples: 

i) Detailed investigations on the objective assessment 
of quality resulted in arriving at certain chemical 
ratios such as Schmuk Number, Kovalenko Coefficient 
cv- reducing sugars/nicotinc as reliable yardsticks 
or measurement of smoking quality. 

*x) Physical quality characters, which determine the 
manufacturing economy, are found to be associated 
with filling value, porosity equilibrium, 
moisture content, leaf strength, leaf-elasticity 
and shatterability. 



257 


iii) The method for chemical examination of leaves to 
distinguish "saline tobacco" for the purpose of 
Agmarking was evolved and this method has been 
adopted by the Directorate of Marketing & 
Inspection for estimating the. chlorides in 
tobacco intended for exportl 

iv) Poor burning quality of leaf due to excessive 
chlorine can be corrected to some extent by the 
application of potassium, 

v) Tobacco when graded as per plant position gives 
a more clear-cut'differentiation between the 
grades on the basis of chemical composition and 
quality ratios than the grades based on visual 
characteristics like colour and blemish, which 
are currently adopted in Agmiark specifications. 
Leaf nicotine decreases from bottom to middle 
positions and then again there is an increase. 
Sugar-nicotine ratio, vyhich is an indication of 
smoking quality increases to the middle position 
and then drops perceptibly. Thus, grading 
procedure can be improved by introducing plant 
position grading. 

vi) It is better to harvest tobacco at correct 

maturity. Slight over-maturity is to be preferred 
to immaturity. A simple test-paper technique for 
determining the exact maturity status of VFC 
tobacco,, has been found. 

vii) Quality of VFC toba-cco was found to improve upon 
ageing, A period of 12 months has been found 
optimum for ageing, 

viii) Dark green grades which are priced very low could 
be improved to light medium green grades by heat 
treatment under humid conditions whereby the value 
is enhanced six times in terms of price. 

ix) Low nicotine cigarettes could be made from 

tobaccos treated with hydrogen peroxide since 
it improves chemical oxidation of the alkaloid 
as well as increase in the specific volume of 
the tobacco shreds. A few laboratory or in-field 
methods of estimating nicotine in green leaves 
have also been attempted, 

x) Quality aspect is reflected even in the pest 
and disease work. Chemical control in the case 
of this crop is fraught with the danger of leaving 
permanent residue on leaves which are known to 
be harmful in smoking. Therefore, for controlling 
the major pests that commonly occur on tobacco, 
recommendations on the use of only approved 
pesticides have been made; Further, to keep 
the insecticidal residues within tolerance 
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limits, dosages have been fixed and also time 
interval between the last spray and harvest 
determined. Advice to growers not to use 
chlorinated hydrocarbons for tobacco, c.g.^Endrin, 

DDT, Aldrin, Dieldrin etc., has been properly 
incorporated in control schedules. Some harmless 
methods of disease or pest control have also been 
studied. For example, powdery mildew is controlled 
by removing lower leaves or by the application of 
sulphur between the plant rows. The use of 
Ponqamia cake (an indigenous product obtained 
from P onqam ia glabra ) mixed with fine sand at the 
bast of fre¥Tily transplanted seedlings is known 
to control effectively the incidence of ground 
beetles, 

22.3.11 The yield aspects of Virginia have also started coming 
to the fore in recent times. Through breeding efforts, a few 
mammoth mutants have <?lrtady been derived, which have 35 to 40 
leaves as against an average of about 20 to 25 in established 
varieties. However, the number of curable leaves in these 
mutants is much less than the total. For example, in a mutant 
name SOTv^D, the total number of leaves is' 43, whereas the curable 
leaves are only 27. As against this, the reduction in established 
varic-ties is only of the order of 2 to 3 leaves. Leaf quality 
in mutants is also inferior. Further work is in progress 
at Rcejahmundry to remove the- defects of these mutants through 
hybridisation with varieties having other desirable characteristics. 
Obtaining higher yields through increased plant density has 
also engaged attention very recently. It has been found 
possible to increase plant population from the usual level 
of about 17,000 plants per hectare to 28,000 through adjustment 
of distance between rows and plants. It was possible to get 
in this experiment the cured loaf yield of about 2 tonnes per 
hectare as against 1.3 tonnes in control with variety HR 
65-35, which has ertct leaf habit. In addition, it is on 
record that deep ploughing in black cotton soils in summer 



2^9 


improves its moisture retention and. thus helps to increaso the 
yield of cured leaf by 10-15 per cent. The Central Tobacco 
Research Institute at Rajehmundry has also drawn up a package 
of practices in'addition to deep summer ploughing involving 
tillage in kharif season, use of improved varieties, deep 
placement of recommended doses of fertilisers, topping and 
desuckering and recommended plant protection measures, which 
all go to further enhance the yield.. There are some improved 
package of practices available for use in the Lanka soils in 
Godavari delta. By following this package of practices, it is 
estimated that the yield can be almost doubled in this area. 

22,3.12 The position in regard to ^di research work is 
slightly different. It is important to note that, though tho; 
area under this crop has decreased in the States of Gujarat 
and Maharashtra from 93,000 to 86,000 and 26,000 to 13,200 
hectares respectively during th:, decade "ending 1970-71,, yet the 
total production of bidi tobacco increased'from about 78,000-to 
100,000 tonnes in the same period. This is largely due to 
increase in yield in Gujarat, where research efforts have been 
successfully geared to increase the per hectare yield ^ 

potential. Gujarat has realised an increase of 73 per Ctrnt . 
in per hectare yield of bidi tobacco in the last two 

dc'cades owing to the- use of high yielding varieties, improved 
cultural practices and controlling pests and diseases. The 
share of improved varieti;-. s is said to be about 44 per cent. 
Although Maharashtra and Karnataka mainly raise rainfed crops 
of bidi tobacco, y: t it shoul:' be possiblf. to raise yields 
there too. D i: i tobacco vat it. ties currently under cultivation 
in these ports are being grown there- since long. No outstanding 
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research results oo new varieties or other aspects have so far 
been repo3^ted by research workers in that area and, therefore, 
there is scope for new varieties and practices. Similarly, it 
should be possible to raise the standard of yields in other 
parts of the country by identifying the existing causes and 
removing the same* ' The impact of research on the qualitative 
and quantitative improvement of hookah . chewing and snuff 
types of tobacco has been considerably limited. , 

22.3.13 Research work in the direction of finding high 
yielding varieties ox hybrids and new agronomic techniques, 
as reflected in +.he recent attempts with mutants and spacing 
trials, requires to be given more and more importance in order 
to improve yields per plant as well as per unit area of land. 
The attempts have to be multidirectional including breeding, 
agronomy and plant protection. It is necessary that due 
emphasis.is given in future research work to all kinds of 
tobacco (usagewise, i.e, whether meant for cigarette, bidi , 
hookah, chewing or snuff). Research work is also required 
to be planned for evolving varietal and agronomic practices 
for air-cured tobacco, such as Burley, llatu etc. These 
tobaccos can be developed with advantage for export purposes. 
Fluffy, air-cured tobaccos with low tar and nicotine are 
presently in demand and since their use in cigarette 
manufacture is on the increase, demand for these types of 
tobacco is likely to go up. Natu and Lanka tobaccos are 
known to be aromatic in nature and, therefore, these are 
likely to be preferred for blending in cigarette manufacture. 
Their cost of production is low. Hence, exploring the 
possibilities of utilising these is a worthwhile direction 
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for research. V-'ith the.switch over to light soils, irrigation 
may be'come an increasing necessity. Reduction of chloride 
content or prevention of deterioration in quality due to 
irrigation will, therefore, assume importance in future. Insofar 
as ^lant protection is concerned, biological control of pests 
has to be tried for this crop, because this will cpmpletely cut 
across the need for tackling the problem of pesticide residue, 

22.3,14 Future researches will also have to be geared to 
producing tobacco with less tar, nicotine or other carcinogenic 
substances. The Central Tobacco Research Institute, Rajahmundry, 
has drawn up a research programme to be taken up on priority 
basis during the Fifth Flan period on the following linos: 

i) possibility of adopting suitable cultural and 
manurial practices, varieties and postcuring 
processes, which hold promise in reducing the 
carcinogenic substances in tobacco smoke, 

ii) identification of varieties and types of Indian 
tobacco exhibiting less carcinogenic properties, 

iii) methods to reduce carcinogenic properties through 
tobacco selection (varieties, types, blending, 
mixing etc.), chemical additions (oxidants etc.) 
and physical processing techniques, and 

iv) post ageing operations which include steaming 
for various periods, addition of humectants and 
flavouring agents and blending with different 
grades anr’ types with a viev-v to evaluate the 
smoke characteristics. 

Besides, continuous quality surveillance for timely detection 
of pesticide resia’ues beyond tolerance limits is also proposed 
to bo undertaken by the Institute. A Pesticide Residue Analysis 
Unit has been cstablishe:’ there recently. The studies 

are at present confined to VFC tobacco, but these are proposed 
to be. extended to other types also. While all these steps are 
in right, .'ire ct ionit is ntccsscry that, in ae'dition to the 
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Central Tobacco Researeh Institute, the agricultural universities 
of the tobacco growing areas are associated in the investigational 
programmes.' It is also necessary in future to introduce 
compulsory grading of all leaves - whether meant for domestic 
consumption or for export. It will be good if the scientific 
method of grading based on the position of leaf over the plant 
is introduced. Grading according to plant position involves 
simultaneous harvest of leaves from a particular position all 
at one time. This is necessary (a) so that the required 
quantity of leaf material is obtained for economic functioning 
of barns and (b) at the same time for ensuring that leaves 
of different positions do not mix together. Though this is a 
difficult proposition under Indian conditions because of the 
scattered nature of tobacco fields and villages, which makes 
difficult the collection of requisite types, yet this is a 
problem worthy of attention from the research workers. The 
problem is how best to make grading economical and yet stick 
to the scientific method of plant position. 

22.3.15 Developmental schemes have been concentrating on 
extending area or seed production or extension and training 
programmes. Vioxk relating to area increase has already been 
considered. Insofar as seed is concerned, a scheme for the 
production and distribution of pure seed and seedlings of 
tobacco is in operation since 1956, The scheme is fully 
financed by the’Government of India and is implemented through 
the Central Tobacco Research Institute^ Rajahmundry, the 
Tobacco Research Stations at Vedasandur, Hunsur, Dinhata 
and Anand and the Punjab and Haryana Agricultural Universities 
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at Ludhiana and Hissar respectively* The ILTDC also operates 
a programme of multiplication of pure seeds of cigarette types 
of tobacco. The company, however, does not have any programme 
for the multiplication of bidi and other types of tobacco seed. 

The present arrangements are sufficient to meet entire requirement 
of pure seed and seedlings of tobacco in different parts of the 
country. The efforts of State Governments in regard to 
extension and package schemes cover 18 districts. The 
headquarters of various schemes are located at seven centres, 
viz., Muzaffarpur (Bihar), Guntur, Eluru (Andhra Pradesh), 

Anand (Gujarat), Seroncha (Maharashtra), Nipani (Karnataka) 
end Coimbatore (Tamil Nadu). The districts covered by each 
centre vary from 2 to 4, Staffing-at these centres is said 
to have been meagre. For instance, in Andhra Pradesh, one 
graduate tobacco assistant has to look after an average area of 
about 10,000 ha spread over a number of villages. A package 
programme for tobacco is in operation in Coimbatore district 
of Tamil Nadu for chewing tobacco, 

22.3.16 Training programmes at present in operation for 
tobacco may be classified under three categories viz., (a) 

I 

training of farmers, (b) training of extension officers and 
staff and (c) training of staff under extension schemes and 
market committees in Agmark grar^ng. These are briefly 
des cr ibe d be 1 ow: 

i) Training of farmers: Training schemes for farmers 
are in operation at the Institute of Agriculture, 
Anand and the Tobacco Research Station, Dinhata, 

The broad objective of those schemes is to impart 
training to the farmers in improved methods of 
tobacco cultivation, handling, curing and 
marketing. The scheme at Anand was started in 
1957 and the duration of the troining course is 
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for a period of nine months. The number of 
participating farmers in each training course 
is of the order of 25 to 30, At Dinhata, the 
cultivation of cigar wrapr->er and filler tobacco 
has been introduced recently and the training 
there is meant to familiarise farmers in the- 
cultivation of cigar tobacco. Such a training 
course was started in 1964-65. Thb duration of 
the course is for nine months and aboyt 20 
candidates undergo training every year. Besides 
these training progremmes, the Directorate of 
Extension have facilities to give training to 
tobacco farmers in their Farmers’ Training 
Centres at Kudigt and Hallikere in Karnataka.. 
Camps for the training of farmers in improved 
methods of cultivation are also held in Andhra 
Pradesh and Karnataka during the tobacco season. 
This activity forms a part of the Centrally 
sponsored scheme for exportable types of tobacco, 

ii) Training of Extension Officers and staff; At 
present the officers and staff are sent for 
training to the training school run by ILTDC at 
bunsur. The duration of this training course is 
six months. The stations at Anand and Dinhata 
also impart training to staff under extension 
schemes besides their training programmes meant 
for farmers, 

iii) Training of :staff under Extension Schemes and 

Market - e; Committees in Agmark Grading: Grading 
of tobacco as per Agmark specifications is 
compulsory for tobacco marked for export. As 
Virginia -tobacco is an export-oriented crop, 
more than half of its production is graded as 
per Agmark grades. The Directorate of Marketing 
and Inspection runs a training course at Guntur 
(/'fidhra Prad<?5h) for training of officers and 
staff belonging to State Governments and 
cooperatives in Agmark gracing of VFC tobacco, 

22,3,17 The general structure of developmental activities 

relating to this crop covers all necessary spheres, '^hat is 

needed is to invigoiatc- the activities in all the important 

tobacco grovving districts without exception. These 

activities should cover all kinds of tobaccos in their 

areas of production. Staffing in ev'ry district should 

be in consonance with -the workload involved. It is necessary 

that the Ministry of Agriculture and Irrigation should review 

the entire structure- with the concerned State Governments, 
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With all possible research and developmental measures and the 
above mentioned oossibilities, it should be possible to raise 
the yield of the crop substantially. Brazil, Italy, Rhodesia 
and Thailand record yields between l and 1.7 tonnes/ha. Canada, 
USA and Japan even go to an extent'of 2 - 2.5 tonnes/hai Keeping 
in view the yield levels in other countries, our yield target 
for 2000 AD may be fixed at 1,5 tonnes/ha. It is a little 
difficult to foresee the trends for a narcotic like this; even 
then a margin of increase by about’100,000 ha in area can be 
contemplated to be on safer side. The average area between 
1969-70 and 1971-72 being 450.,000 ha, the area in 2000 AD would 
be 550,000 ha giving an outturn of 825,000-tonnes, 



1 F.A.O. Production Yearbook,. 1970. 


4 COTTCN 


22.4,1 The Indian textile industry, which depends upon cotton, 
constitutes the largest single industrial segment in the country 
in terms of annual value of output and labour employed both 
direct and indirect. There were 672 cotton textile mills in 
India in 1972 having an installed capacity of 18.15 million 
spindles and 208,000 looms. The industry provides direct 
employment to nearly 900,000 workers and indirect employment 
to several million. The decen+'rised sector comprising 
power looms, hand looms etc., is reported to provide employment 
to over 2.5 million people. Fears are now expressed that the 
importance of cotton crop might get reduced in future due to 
competition from man-made fibres. It may be noted in this 
connection that pure synthetic fabrics are uncomfortable in 
summer due to low ventilation and moisture absorption capacity 
resulting in increasing apparel temperature and blocking of 
perspiration. These fabrics also have the undesirable property 
of generating static electricity, which gets more pronounced 
in winters. Therefore, what will be more common in a country 
like India is the blend of polyester etc, with cotton and 
this should be a welcome development because it will decrease 
domestic demand for cotton and to that extent it would become 
more available for export purposes to other tropical and 
sub-tropical countries, ' Besides lint, cotton seed is already 
being used in the manufacture of hydrogenated oil and this is 
going to be more so in future. When cotton seed is diverted 
for crushing on a largescale, the cake, which will still be 
a rich concentrate, will serve as a good livestock feed. 
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Thus, there is no reason to view with anxiety the prospects of 
this crop. 


22.4.2 The area and production statistics used in this section 
relate to years 1968-69 1970-7.1., it will become clear as one 

proceeds with the current discussion that examination of 
Relative Yield Index (RYI) has been made in a more.detailed 
manner for this crop as compared with others. The RYI data 
being available for 1968-69 - 1970-71, the same peried has been 
chosen for other data also. Basic information pertaining to 
area, yield, main cotton growing districts, RYI and irrigation 
is presented in Table 22.2. The main conclusions emerging from 
this table are stated below: 

i) Major cotton area lies in the States of Gujarat 
and Maharashtra, which in themselves account for 
57 per cent of all-India area. The adjoining 
States of Madhya Pradesh and Karnataka add another 
22 per cent to area, taking the overall total of 
all the 4 States to about 80 per cent of all-India, 

ii) Cotton area in the States of Punjab, Haryana and 
Rajasthan in the north and Andhra Pradesh and 
Tamil Nadu in the south is in the range of 3 - 5 
per cent each, 

iii) Except for Gujarat, the yields are poor in the 

main cotton region comprising of Madhya Pradesh, 
Maharashtra and Karnataka and also ttge adjoining 
State of Andhra Pradesh (RYI = 45 to 65). 

iv) E'xcept for Gujarat, above average yields come 

from the States which are not important from the 
area point of view viz., Punjab, Haryana, 

Rajasthan, Uttar Pradesh and Tamil Nadu. Punjab 
and Haryana RYI is of the order of'300. In others, 
it ranges from 111 to l64. 

v) Fortyfive districts, i.e., nearly half of the 
tota I, h ave less than 10 per cent cotton area 
under irrigation. Eighteen districts have 
irrigated area of 50 per cent or more and out 
of these, l6 are in the northwest. 



Table 22.2 

under Cotton. Chief Cultivating Districts, 
and Extent of Irrigation (1968-69 - 1970-71) 
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22.4.3 The yield aspect has been studied in detail in relation 
to raihfall and existing irrigation facilities. -The study has 
been made for all the 80 cotton growing districts of India whi*h 
have 10,000 ha or more under this crop. Total cotton area in 
such 80 districts is 7.4 Mha^i.e,, neSrly 97 por cent of the 
overall, all-India area and, therefore, the study is representative 
of. most the'entire cotton area. Rainfall patterns for each of 
the 80 cotton growing districts under examination are given in 
Appendix, 22.4 - Statement I together with information on 
irrigated area and RYI, A statement of RYI in two 
categories, i.e lower and greeter than 90 for different States 
falling in different categories of rainfall has been extracted 
from the Appendix and is presented in Table 22,3. There are 
the following two broad conclusions emerging from this table: 

i) Nearly 60 per cent of districts with 66 per cent 
of area lie between the higher rainfall types 
k2 to Bl. This class includes the main cotton 
■growing areas in the States of Gujarat, Madhya 
Pradesh ahd Maharashtra, The performance of the 
crop is not uniform, 

•ii): Another 33 per cent of districts with 26. per 
cent of area lie in C type rainfall. The 
performance of the crop .is good wherever 
irrigation'has be,en resorted to, Major'area 
of the northwestern., parts of the country falls 
in this type'. 'Most cotton areas of Karnataka 
and Andhra Pradesh also fall in this class. 



Table 22,3 

Area under Cotton, Irrigation and Distribution of Chief Cultivating 
Districts*under Different Rainfall and Yield Ranges 
(1968-69-1970-71) 
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22,4.4 An examination of the mein cotton growing areas of 
Gujarat, Madhya Pradesh and Maharashtra is now taken up, A 
reference to Table 22,2 would shc;w that (a) all the cotton 
growing districts in Madhya Pradesh have less than 10 per cent 
of cotton area under irrigation, (b) in-Maharashtra 14 out of a 
total of 16 districts have less than 10 per cent of cotton area 
under irrigation and (c) in Gujarat,6 districts have less than 
10 per cent irrigated area, 1 between 10 and 15 per ce:nt, 4. 
between 15 and 25 po-r cent and 6 between 25 and 50 per cent. 

This position in Gujarat refers to 1969-70; the number of 
■districts in different ranges of irrigated area in that State 
in 1968-69 was 6, 5, 3 and 3 respectively. The number and names 
of districts with less than 10 per cent of irrigated area in 
Gujarat in both the years are the same. Really speaking, less 
than 10 per cent irrigated area can hardly influence the overall 
performance of a crop in a given State, For this reason, a 
centrast has been made between Gujarat and other two States 
only with respect to such districts which have less than 10 
per cent cotton area under irrigaxj.. , A frequency distribution 
of districts of these States with less than 10 per cent irrigatec 
area lying between A and B types of rainfall and having differeni 
RYI is presented in Table 22.4, But for one exception in 
B1C1D2 (Surendranagar), where the RYI is lass^ Gujarat records 
good yield throughout (RYI=il5 to 160), In the case of Madhya 
Pradesh and Maharashtra, most of the districts record low 
yields (RYI = less than 70). Insufficiency of irrigation 
does not seem to be the whole answer of this low performance. 



272 


Taole 22.4 

Relation between Rainfall Pattern an;3 YielL-^ of 
Cotton in Some Districts of Gujarat, Madhya 
Pradesh and Maharashtra, which have less than 
10 percent of their Cotton /.rea under Irrigation 


Rainfall 

pattern 

— 

Number of districts in each range of RYI 
yield as per cent of All-India yield) 

(=Dis trict 

Gujarat 

! Madhya Pradesh 

t Maharashtra 

70-90 ,'greater 
{ than 
» 110 

'lloss than 150-70 {*70-90 

* AO ' ' 

t ou r , 

I « r ' 

(less 

{than 

’50 

;50-70 

f 

r 

A3Bi 

1 




A2B2 




1 

A2BlCi 

1 

1 1 



A2C2 


1 



A1B1C2 

2 

2 1 

1 

1 

AIBICIDI 





B2C2 


4 


2 

B2CiDl 


1 



B2D2 





B1C3 


1 1 

2 

6 

BiC2Dl 





BiClD2 

1 1 




class total 

1 5 

1 9 2 

3 

10 

State total 

6 

12 


13(a) 


(a) The other district* with less than 109^ irrigated 
area, are in lower rainf all. category. 
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22.4.5 A2 to B2 conditions imply in general a rainfall 
distribution of not less than .20-30 cm. per month atleest in two 
months* the months invariably being July and; August. B1 implies 
one month with 20-30 cm; it may be either July or August. The 
remaining monsoon months have a rainfall of less than 20 cm. 
Rainfall,is never evenly distributed in time; there are a few 
spells of heavy rainfall every year and the chances for such 
falls are more in A and B than in lower categories. High soil 
moisture seedling stage is detrimental to growth. An initial 
growth occurs in the months of July and August and as these are 
the .very months when there are occasions of high rainfall, 
there are chances of the crop suffering from such situations 
to some extent. Secondly, high soil moisture even after the 
seedlings stage can still prove harmful for the crop by 
encouraging more vegetative growth and because vegetative 
orowth is inversely related to the fruiting capability, the 
crop yield ultimately suffers. There are many agronomic 
practices prevalent in Gujarat,' e.g., (a) taking the crop on 

ridges, (b) dibbling and (c) gap filling. Ridging leads to 
better drainage. conditions in a field. Dibbling of a number of 
seeds ensures the ultimate survival of atleast one seedling 
per spot. The practice of gap filling, if resorted to 
meticulously and watchfully, can ensure an optimum plant 
population. Gujarat farmers are said to grow even a row of 
paddy in between cotton rows in some heavy rainfall areas. 

It seems as if Gujarat has specialised in devising better means 
of drainage and agronomy and-, therefore, its success stems 
from better water management practices designed to suit the 
excess rainfall conditions. 
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22.4,6 If thp rainfall patterns given in Appendix 22.3 - 

Statement I are examined in detail, it will be found that the 
months of September and October have rainfall mostly of less 
than 20 cm per monrh. For a crop sown towards the end of June 
or beginning of July, this will be the period during which will 
fall the tail end of vegetative phase and the commencement of 
flovjGring pnase. Therefore, spells of less rainfall in those 
months can hamper growth and lead to dropping of 'squares* or 
reduced 'bearina' In some parts of Gujarat, the practice of 
dry sowing late in May or early in June is resorted to. This 
practice gi/ac rhe advantage of ready utilisation of the first 
rainfall itself better than when preparatory steps to sow the 
crop are commenced with the actual onset of rains. . Moreover, 
clean cultivation and deep soils can also be responsible for 
the maintenance of steady moisture supply. This once again is 
a case of better management practice, tTnile exaraning the 
parformanco of Gujarat;. Madhya Pradosh and t^aharashtra, in tlio 
-light of rainfall a.nd ilrrigationj it must be said that, judged 
by the performance of Gujarat, there is no reason to assume 
that rainfall is inadequate for the successful raising of 
cotton crop in Madhya Pradesh or Maharashtra. The degree of 
success seems to depend upon the efficiency of water management 
and attuning the crop to rainfall rhythm. It is an interesting 
case for study by the experts of Madhya Pradesh and Maharashtra 
both, from the agricultural universities and Departments of 
Agriculture, in cooperation with those of Gujarat. The 
districts v;herc rainfall conditions can be said to be 
decidedly insufficient for this crop are Aurangabad 
(Maharashtra); Belgaum, Gulbarga, Dharw-ar (part), Bijapur, 



Raichur, Bellary, Chitiaduiga (Karnataka); Mahboobnagar, Kurnool 
and Ananta-pur (Andhra Pradesh). Rainfall is of C4/C3, C2 or Cl 
categories in the monsoon season and E4 or D1E3 in post-monsoon 
months. There is no meaning in taking cotton in these districts 
unless irrigation water can be assured, 

22.4.7 We have given due consideration to rainfed versus 
irrigated cultivation of cotton. There can be the following 
four possibilities in this regard; 

i) Irrigation resorted to during the entire life span 
of the crop. Even during rainy season, the crop 
v>iill have to be irrigated during spells of 
drought, e.g., Punjab, Haryana, etc, 

ii)'Fully rainfed, as practised at present in 

Madhya Pradesh, Maharashtra, Karnataka, Andhra 
Pradesh and parts of Gujarat also, 

iii) Irrigated in pre-mopsoon months and then 

rainfed during monsoon and post-monsoon periods. 
Practised to some extent in Gujarat, 

iv) Rainfed to begin with and irrigated in post-monsoon 
period according to need, e.g,, Tamil Nadu. 

The possibilities (i) , (iii) and -(iv) have to be broadly 

classified under ’irrigated .category' from an Irrigation 

Engineer's point of vie'A/, .because these involve dependence upon 

some irrigation at onp time or the other. 

22.4.8 Insofar as the fully rainfed crop is concerned, 

a note has to be taken of the follovN/ing three possibilities: 

i) If the crop could be started early in May and 
irrigation could be provided to it in May and 
June, rainfall of the further period is sufficient 
to carry through the. crop. 

ii) Next best v'ill be to 'dry-sow' the crop early in 
June so that it gets the best advantage of the 
starting rains. -.This will suit areas where 
monsoon breaks by the 2nd or 3rd week of June. 

This may in itself Carry through the crop or one 
or two irrigations may become necessary towards 
the end. This possibility requires experimentation 
before adoption on a large s.cr,lt>. 
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iii) The third oossibility is to continue to sow the 
crop in July and arrange for irrigation during 
stress periods wherever necessary. In A2 to B1 
areas (specially up to B2) there will be occasions 
when rainfall may be heavy over short spells in 
the months of July and August, If this could be 
harvested through farm pond technique, it would 
have two advantages, viz., (a) to some extent, it 
will save the crop from waterlogging and (b) the 
excess water duly stored can itself be used to 
provide irrigation to the crop in the months of 
September and October. 

If advantage is taken of all the three possibilities in future 
years judiciously according to local circumstances, there is no 
doubt that the performance of the crop can be improved to, best 
possible standards even in Madhya Pradesh, Maharashtra, 

Karnataka and Andhra Pradesh. 

22.4.9 Demand for cotton is going to be such that area 
increase to maximum possible ext<.nt is inescapable. Bearing in 
mind the future irrigation potential and capacity of different 
States for expansion, a projection tor increase in area has been 
drawn up in Table 22.5. It could be seen that the total area 
under cotton is proposed to be increased by about 4 Mha and 
irrigation has been increased from the present level of l6 per 
cent to 65 per cent of the area. The increases in cotton 
area are generally in the range of 0,2 to. 0,4 Mha per State, 
except fox Uttar Pradesh, where about 0,B Mha have been 
allotted, as the western districts of this State can give 
as good a performance as Punjab and Haryana. Under the 
head "Other States" in Table 22.5 there is provision for 
new promising areas like the Sunder bans of West Bengal or 
paddy fallows in the State where cotton cultivation can be 
possibly undertaken during the period Dccomber-April, Such 
areas in Andhra Pradesh and Tamil Nadu are already attracting 
attention and similar areas in eastern Bihar, Orissa and 
West Bengal are also worth a trial. 
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Table 22.5 

Area under Cotton as Frojectad in 2000 AD 

(million hcctare-s) 

Present _Pro posed area in 2000 _AD_ 

area Irriga- R-ainfed total Increase 
\ed 


Punjab 

0.4 

0.7 

- 

0.7 

0.3 

Haryana 

0.2 

0.5 

- 

0.5 

0.3 

Rajasthan 

0.2' 

0.4 

- 

0.4 

0.2 

Uttar Pradesh 

0.05 

‘ 0.8 

- 

0.8 

0.75 

Gujarat 

1.6 

0.9' 

1.1 

2.0 

0.4 

iV.adhya Pradesh 

0.7 

0.3 

0.6 

0.9 

0.2 

Maharashtra 

2.8 

1.4 

. 

CD 

3.2 

o 

• 

■ 

Kama taka 

1,0 

1.0 

0.3 

1.3 

0.3 

Andhra Pradesh 

0.3 

U.5 

0.1 

0.6 

0.3 

Tamil Nadu 

0.3 

0.5 

0.1 

0,6 

0.3 

other States 

0.03 

0.5 

- 

0.5 

0.47 

total 

7.6 

7.5 

4.0 

11.5 

3,9 
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22.4,10 Although other scientific steps awd increasing use 
of inputs will surely help to better the yield standards, 
irrigation as a single factor will also prove effective in this 

regard. It is relevant to recall that the average yield of 

” •. . 1 

lint per hectare in undivided India was 73 kg in 1931-32 , It 

increased to 110 kg by-1941-42 probably because of the 
contribution of Sind and West Punjab in the cultivation of 
American cottons under irrigation. Then came the partition 
and consequent loss of these fertile cotton growing parts. 

AS a result, the yield level in post-partition India got 
reducG-d to 86 kg/ha in 1947-48^, It has been gradually lifted 
upwards since then. Although the yield of a single- recent 
year, viz., 1971-72 has touched 151 kg/ha mark, the average 
of the three years ending 1970-71 has been only of the order 
of 120 kg/ha'. The main dreg to the country’s overall performance 
has stemmed from the huge area in and around the Deccan whose 
yields have been of a low order of just about 60 kg/ha. This 
position is likely to change with our suggestions relating to 


1, Estimates of Area and Yield of Principal Crops in India, 
No. 37, 1934-35, Department of Commercial Intelligence 
and Statistics, India, 

2 Estimates of Area and Yield of Principal Crops in India, 
No. 44, 1941-42, 1942-43 and 1943-44, 44th issue. 
Department of Commercial Intelligence and Statistics, 
India. 

3 Estimates of Area and Production of Principal Crops in 
India, Vol.ll, 1952-53, Directorate of Economics and 
Statistics, [viinistry of Food and Agriculture, 
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wr'tei manegciTient c?nd crop adjustment. Vi'hen this happens, cotton 
yield in this country should compere fe.vourably with those of 
any other part of the world. Yield position of some cotton 
producing countries of the world is given-below: 

Country Average yield in kilogram/hectare 

(1965-66 to 1969-70) 


USA 539 

USSR 809 

UAR 676 

Sudan 410 

Syria 549 

I'/.exico 699 

Peru 534 

Brazil 247 

China 293 

Pakistan 290 

India ' I33 

world average 345 


22.4.11 Three standards for yii-ld could be- considered for 
2000 AD. These ore 500, 400 and 300 kg/ha. The first one is 
kept for the States of Punjab and Haryana, where cotton is 
grown only under irrigation. Their yields are- already between 
300 and 360 kg/ha. Therefore, the proposed rate should be 
deemed to be achievable by 2000 AD. The second rate is kept 
for other irrigated areas. The third rate is kept for rainfed 
areas. Gujarat has already ro. corded an average of 170 kg/ha 
in the third category. Thcrcf-' ' raising it to 300 kq/ha 
in the next 25 years should n ^c an impossibility. Even 
better standards are possible ,o be achieved with concerted 
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efforts, specially i« irrigated areas and then the above 
prescribed standards might appear moderate. Yields as high as 
800 kg/ha have been reported from Karnataka in Tungabhadra 
project area. An alternative set of standards can be 600 for 


Punjab and Haryana 

, 500 f or 

othe r 

irrigated are 

as and 350 

for 

the rainfed areas. 

Calcula 

tions 

of production 

according 

to 

both sets of targe tted yields are 

given bclov'/; 



Parts 

Area 

(Mha) 

Yield 

' { kg/hn) 

Production 

(million 

tonnes) 



altc rnatives 





II 

I 

II 

Punjab and 

Haryana 

1.2 

500 

600 

0.60 

0.72 

other irrigated 
parts 

6.3 

400 

500 

2,52 

3.15 

improved rainfed 
parts 

4.0 

300 

350 

1.20 

1,40 

all-India 

11.5 

376 

458 

4.32 

5.27 


22.4.12 Cotton had received a setback during the Second 
vVorld VJar when legislative and executive curbs were clamped 
on its grovjing because of emphasis on Grow More Food campaign. 
Special Cotton Extension scheme had to be launched in 1950-51 
to offset this effect. Incentives and facilities were 
provided to farmers for raising cotton"under these schemes, 
which were continued during the First and Second Plan periods. 
Major emphasis in these plans was on effecting increase in 
cotton area. It was from about 1962-6^ that package 

programmes were initiated in all the major cotton gx ‘'ing 
States with tlm financial support of the Government of India 
with a view to give pointed attention to effect improvement 
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in yields. Package progr^rr.rnes financed frorrj the resources of the 
State Govc-rnmonts or Centre cover at’present about 750,000 
hectares. An Intensive Cotton District Programme was sanctioned 
to cover 580,000 hectares between 1971-72 and 1973-74 in 
irrigated areas and 140,000 ht-ctares in the rainfed areas. 

As an example of extension of cotton to new areas, a mention 
is made here of the Sunda.rbans belt. Presently, it is 
mono-cropped with poddy from June to November and the land 
remains fallow thereafter. Trials have revealed the possibility 
of taking a cotton crop between December and May with the 
available soil moisture which is surcharged during the periods 
of high tides. A Centrally sponsored scheme is in operation 
there for cotton development work and due to efforts made under 
it, about 4,690 hectares have been grown with cotton during 
1972-73. However, drainage is found to be. a serious problem 
along the coast and nearby islands, A crash programme to 
provide cross drains in compact blocks covering 2 to 4 thousand 
hectares has been launched there for this purpose. The extent 
of area covered in all such programme is but a small fraction 
of the total area and, therefore, its impact on increasing 
all-India production has been limited. As the area under 
cotton is going to increase substantially in future, this 
problem of coverage with better programmes will become 
further acute unless attended to with added fervour, 

22.4.13 Fiestarch v\''ork on cotton in recent times can be said 
to have started with the establishment of Departments of 
Agriculture from the beginning of this century. In the report 
on the Progress of Agriculture in India for 1907-1909, it 
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Was stated that the distribution of seeds of selected picking 
from cultivators fields had been in progress for more than four 
years in several provinces. In 1908, eight cotton seed farms 
were m.aintained by private agencies under a guarantee from 
Government against losses. The object even then was to 
establish a number of such farms independent of the Government 
but receiving its assistance when required for the provision 
of seed and trained staff for advice. Thereafter the work 
went on in different States in pursuance of this object. 

The emphasis was on propagating the seed of new varieties 
as much as possible. The trials conducted r’uiing that period 
led to the establishment of h irsuturn cotton in two pockets in 
India - one around Gadag in Karnataka end the other around 
Lyallpur in the then Punjab. The- improved varieties obtained 
from these parts were known for a long time as Gadag American 
and Punjab American, The Indian Central Cotton Committee (ICCC) 
also realised the importance of the supply of seed of 
established improved varieties of cotton being made readily 
and cheaply available to cultivators and invited in July 1929 
the State Governments to submit proposals based on local 
requirements. The ICCC had sanctioned in all 80 seed 
multiplication and distribution schemes upto i960. Prior to 
1958, seed multiplication and distribution work was done under 
two schemes - one under the extension scheme sanctione'-* 
directly by the Government of India and the other by the 
ICCC and the State Governments, Thereafter the two were 
amalgamated under one charge. 
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22.4.14 Cotton research was accclt^rated with the inception 
of the First Five Year Plan in 1951, ' Breeding of new varieties 
is a continuous process and improved strains evolved in the 
earlier years wore progressively replaced by still superior 
varieties. In the recent past, viz., during 1968-72, 15 new 
varieties of cotton have been released for cultivation. 

Varieti'- s Su.jata . Suvin .'nd MCU 5 are examples of extra long 
staple cotton. Suvin, a cross between Sujeta of Egyptian 
stock and the Sea Island cotton of St. Vincent variety, is 
the longest staple cottpn (34 mm or 1.35 inches) so far released 
in India with a spin of 120 counts or more. Hybrid-4 and 
Varal'xmi are examples of long staple hybrids. Hybrid-i has 
been developed at Surat and extended for cultivation during 
the past three years. It is ah intra-hirsutum hybrid 
(Gujarat 67 x American Ncctariless). It is said that breeding 
nectariless varieties might help in reducing menace of such 
insects which are attracted bt.cause of the presence of nectar 
in flowers. Hybrid-4 is the first successful attempt in 
this direction. Varalnxmi is an interspecific hybrid between 
h irsutum and bar bendense (Loxmi x SB 289 E), It has been • 
developed at Dharwar. It is better than Hybrid-4 in spinning 
quality. It is suited to irrigated areas of Karnataka and 
other States. Breeding work of this kind has made it possible 
to replace gradually the Asiatic cottons ( Gossypium a rboreum 
and G. herbaccum ) with American uplands (G. hirustum ). A couple 
of thousand hectares are also now put under G. barb endense , 
but this area is negligible in terms of all-India area. An 
idee of this change can be had from Table 22.6, Spread of 
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hirsutu m has been mostly ot the cost of aiboreu m. The species 
ar bore urn is a low yiclder and had been common in Madhya Pradesh, 
Maharashtra and Andhra Pradesh. Even now it occupies about 30 
per cent of all-India cotton area in these parts. The use of 
hc-rba ccum varieties has comparatively persisted all along. 

This species is still favoured in Gujarat and Karnataka. It 
is late but yields heavy and performs better under '.'ry 
conditions. 

Table 22.6 

Percentage of Total Area under 
Different Species of Cotton- 
1938-39 to 1969-70 


Yec..rs 



1933-39 

1947-48 

1955-56 

1960-61 

1969-70 

5* herbaceum 

34 

32 

26 

26 

21 

G. a I bore-urn 

64 

65 

54 

45 

29 

G. hirsutum 

2 

3 

20 

29 

50 

total area Mhca 

8.07 

4.32 

8,08 

7.68 

7.71 


22.4.15 The present position of production of cotton of 
different staple lengths based, on the' data of 1968-69 to 
1970-71 is indicated in Table 22.7: 
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Table 22.7 

Production of Cotton Staple Lengthwise 
(1968-69 to 1970-71) 


Kinr’ of cotton 

Production 


■ (tonnts) 

% of a 11-India 

superior long staple 
(27 mm and above) 

' 26,640 

3.0 

long staple 
(24.5 m.in to 26 mm) 

209,340 

23.4 

sups rior medium staple 
(22 mm to 24 mm) 

410,220 

45.8 

me ium staple 
(20 mm to 21 mrn) 

127,620 

14.2 

short staple 
(19 mm and below) 

122,040 

13.6 

total 

895,860 

100.0 

* Based on Table 3, Bulletin of Cotton, Jan.-Feb. 1973, 
Directorate of Cotton Dc. vclopment, Bombay, 

This table further confirms that the tm 

phasis has ell along been 

on cultivating the exotic cottons of superior quality. The 

coarse cottons figure only to 

an extent 

of about 30 per cent 


in the overall pro;:'uction, because the trend in the consumption 
patterns within the country is now in favour of superor quality. 
Despite- this, the Government of India have recently announced 
a new textile policy calling upon the industry to r.'ouble the 
production of controlle" varieties of cloth, which are 
manufactured from medium staple cottons. The excise duty 
on fine yarn and cloth has been recently increased, which has 
made the mills to go in for production of coarser yarn and 
cloth. On the other hand, there is a new thinking in important 
circles that it is --eK'antageous for the country in several 
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respects to use more of long staple cotton and push up the 
average count of yarn produced by the industry. If this view 
is accepted and the excise duties are suitably restructured, 
there is bound to be a steep increase in the consumption of 
long staple cottons. The overall export misrket is also in 
favour of long staple and superior medium staple cottons. 
These cottons are produced by other countries also, e.g., 
Egypt, Sudan and the USA, but- the production in India has the 
capacity to face competition. As against this, it is also 
a fact that the other countries t’c not produce coarse cottons 
and if India gears up its production programme relating to 
them, she will have to face much less competition. Coarse 
cottons of medium and short staple lengths will remain in 
demand in many of the r.'eveloping countries and this can prove 
to be to India's a.dvantage. In the light of the factors 
discussed abeve , it is a little- difficult at present to fix 
any rigid proportion for the production of different kinds of 
cottons for 2000 AD. It will be prudent to make a periodical 
review, soy after every five years, of the demands both for 
domestic purpos^iS and export and then gear the production 
programmes accorr'ingly. However, it should be quite on cards 
to be prepared for an increased pro;'!uction of coarse cottons 
of medium :^nd short staple lengths. It is possible to 
develop high yielding hybrids for these cottons also an.d, 
therefore, it will be in the fitness of things if their 
improvement through appropriate bree'^ing method is also 
kept in view. The Cotton Development Directorate, Bombay 
has already thought of giving a boost to these cottons in 

W 

the Fifth Plan period. 
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22.4,l6 Although there has been cons ie'erc. ble iniprovement fro 
quolity point of view, one cannot escape, from noticing that th 
yiel'Js have not shown ma.teri:! improvement in parts that matt' 
for cotton production. Research efforts in this regard should 
heviever, not be totally denicu. Studies on fertiliser levels, 
spacing and plant population, soil versus foliar application 
and nutrients, time and method of application of fertiliser, 
mixe^' or inter-cropping trials, etc., have resulted in dravin , 
up eppropriate agronomic schedules for different parts.. 

Experifiicnts on spray fertilisation of urea have shown that i' 
is possible to increase yield of cotton appreciably in rainf' 
areas. Trials conducted with the growth rctara'ant chemica] 
Cycocc 1 as a foliar spray hsve prove-.' that tht..re is distinct 
scope for incr.-Asing yield in certain varieties without any 
adverse effect on fibre quality. Most results on intcrcropph. 
show that this does not suit cotton crop. Intercropping with 
legumes like- groundnut, greengram, soyabean and bleckgram is 
being practised in many rainfed areas. ’In Madhya Pradesh, 
M'^harashtra and Gujarat, cotton is sown mixed with groun-’nui , 
soyabean, in 2:1 or 2:2 ratios. Pigeonpea and jowar or 
eire also sown often after every 6-10 rows of cotton. R:c;rif 
Studies on keeping the plant ■ population of cotton optimum m 
squeezing some rows of groundnut or soyabean within cotton 
rows by spa,cing adjustment have shown reduction in cottcan 
yiuld to the extent of 20-25 per cent. In Karnataka, 
intercropping of cotton with groune'nut, sc t aria . wheat. 
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soyabean, linsee..,' and cowpea has shown more reduction in yiel 
vuth setaria, vd'ieat , linseed than with groundnut. On plant 
protection site, despite continued efforts in the direction 
of breeding varieties for field tolerance to jassids and 
bollworms and resistance to wilt,‘root rot and bacterial 
blight etc., these pests and diseases do continue to take 
toll of the crop. Experiments have been going on in various 
centres on chemical •ontrol of pests anr^ diseases and, as 
a result,-some useful plant protection schedules have emerged 
for different parts, 

22.4.17 In short, there is no dearth of results and wc are 
confident that problems as and when they arise will always 
get due attention. What is needed immediately is that, in 
general, the results of practical utility should be sifted 
regionwise and these be fitted into suitable agronomic and 
plant protection schedules. Keeping the future yield targets 
in view the regions could be formed by combining tho States 
in the 'following manner; 

i) Punjab, Haryana, Rajasthan and Uttar 
Pradesh, 

ii) West Bengal, Bihar and Orissa, 

iii) Gujarat, Madhya Pradesh and Miaharashtra, 

iv) Karnataka, Andhra Pradesh and Tamil Nadu, 

These groups are made only for the main areas. It does not 
preclude other States from making their own efforts. In 
fact, wc are in favour of .all States, i '''' ' .g those 
mentioned above tackling their own problems - research by 
their agricultural universities and development by their 
agricultural departments. The groups only indicate that, 
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in addition to individual efforts, the States of each group can 
profitably join together to. face and solve common problems, 
Madhya Pradesh, Maharashtra, Karnataka and Andhra Pradesh tc quii< 
the best of .attention both from their own States as well as 
from the Centre and of these Miaharashtra needs prime attention 
because of its major share of involvement in cotton crop. The 
Central Cotton Resosrch Institute at Nagpur has already come 
into being. This is quite in fitness with our thinking. 

Regional stations at Hanumangarh (Rajasthan), Baroda ..(Gujarat) 
and Coimbatore (Tamil Nadu) , which will function as 
su-bstations to the Central Institute, are also contemplated. 

We do not agree . to the creation of a few substations as 
subcentres, V'A are of the opinion that the Central Institute 
should Instead develop a working partnership for the regional 
problems with the agricultural university of every State. 

22.4.18 Some suggestions are now made for future research 
work, which will also help in realising the yield targets. 

An indication of agronomic adjustments required to be made 
in order to make the best possible use of the. rainfall pattern , 
has already been given in some previous paragraphs. Adjustm. ri'. 
of cropping season so as to take advantage of insect or 
disease free period is another direction which can prove ■ 
effective in combating pests and diseases without resorting 
to chemical methods of control. In the case of potato, 
harvesting the crop in Uttar Pradesh etc. , before December, 
up to which aphids do not occur in the plains, has resulted 
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in exterminating mosaic in seed potato to an appreciable extent. 
In the case of cotton too, the '‘if fere ntial occurrence of pests 
and diseases in different peric'ds requires investigation. 
Gujarat is at present growing h erbaceum types which mature 
late. Their flowering and fruiting periods fall in the months 
of hiovember to January. As against this, Maharashtra and other 
adjoining States considerably grow hjisutums . which flower 
and fruit from September to November. September to November 
period represents more humic’ and less cold period in 
comparison with November to January pc-rioc'. It is likc-ly 
that the ins^. ct menace is le-ss under November to January 
conditions. Such an aspect requires study. 

21.4,19 Bollworms arc. a special mtnacc to this crop. 

Crop protection schedules are available for all the new 
better yielding and improved varieties of cotton released 
for general cultivation. v:hen these are adopted individually 
by cotton growers, it is neither as economic nor effective 
as it could be wik n practised on a largo scaio through some 
common endeavour. It would confer a great advantage if 
cooperative pest management practices involving the whole 
village community con be organised. Biological control of 
pests assumes significance in the context of shortage of 
chemical pesticides. Therefore, whereas immediate practical 
endeavour shcul ' be to make the best use of available 
chemicals, future research programmes have to lay emphasis 
on integrated methods of control including biological 


means 
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22.4.20 Heavy rainfall or;'inarily causes damage to cotton 
crop in early vegetation phase. Such a danger will always 
. xist in parts of Gujarat, Madhya Pradesh, Maharashtra and 
Karnataka. Sc-a Islanr’ cotton, a nativv:: of the West Indies, 
had caught attention in this context as early as 1830. 

Inci 'cntally, it happened to be one of the world's finest 
cotton, some of the leading varieties spinning as high as 
i20s. The ICCC launched a scheme for de-vdopmont of Sea Island 
cotton in Kerala an..' Karnataka in 1957—58. The variety chosen 
for development was Androvjs, stapling 1^" and capable of 
spinning 70s counts. The attempts were' dire'cted to grow it 
as a rainfed crop under high rainfall conditions, but the crop 
did not catch up significantly. Later.on, attention was 
concentrated on developing this cotton under irrigation. A 
csntrally sponsored scheme was launched in 1966-67 to develop 
it under irrigated conditions in Andhra Pradesh and Karnataka. 

It v^las also considered in the Deccan Canal Area in Maharashtra 
and the well irrigated areas of Gujarat. It gave an 
tneouraging performance in these areas. Success under irrigated 
con 'itions proves that the Sea Island cotton does require 
assure, and adequate w.atcr supply and yet if it did not catch 
up in the high rainfall areas, it should have been due tc 
the risk of uneven distribution of rainfall wliich is inherent 
in our kinc' of mjonscen pattvirn. This kind of difficulty can 
be overcome either by adjusting the cropping season or by 
breeding special varieties, which will fit into the type of 
rainfall distribution Vvhich is met in the high rainfall areas. 
Early sewings in cr.'ier to make the pl.nts capable of withstanding 
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heavy amounts of rainfall in the months of July and August are 
also worth a trial. We have already drawn attention towards 
this while making a contrast between Gujarat and Maharashtra 
etc, ■ Wg b£vc also drawn attention there to some of the other 
beneficial agronomic practices. In essence, therefore, the 
problem pertaining to the high rainfall areas reduces itself 
to the breeding of suitable varieties or developing appropriate 
agronomic practices. Plant protection schedules will also have 
to be consiriered alongside, 

22.4.21 Development of cotton not only in Sunderbans but 

also in oth€:r parts of 'West Bengal or adjoining States is 
beset with a number of problems, which neod to be solved. 

Firstly, the variety has to be .short in duration, as the time 
availoblc for cotton culijivation is only, about 5 months between 
December and April (thunderstorm activity become^ pronounced 

in May-June). Although such varieties introduced from other 
States are new being grown, it would be desirable to develop 
varieties specially meant for the tract. Secondly, considerable 
experimentation is required on agronomic aspects so as to 
determine the optimal period of sowing, spacing and other 
cultural practices for maximising the yield levels. Thirdly, 
the pest ..roblem has to be tackled effectively for evolving 
proper srhedules with minimum cost^ as the yields are- not high 
in the tract. Every new ere.a, where cotton cultivation is 
to be introduce:.' in future, will have some such typical 
problems which will be required to be tackled according 
to need. 

22.4.22 There are a few problems from technological point 
of view which will also need attention in future researches. 
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Those are stated below-: 

i) Breeding of varieties free from gossypcl is 
necessary because we envisage maximum possible 
use cf cotton seed for crushing in order tc meet 
future needs -of edible oil. In this connection, 
it may also be worthwhile tc examine whether the 
oil content in cotton seed could be increased 
without detriment to the quality or quantity 
of lint._ Hybrid-4 has a high percentage cf fat (22) 
and yet its lint yield or quality is good. However, 
no genoralisaticn is.possible at this stage and 
further experimentation is necessary. 

ii) Most cf the cettc-ns that are currently used by 
the textile industry for blenr?ing with polyster 
. the imported Egyptian and Sudanese 
varieties. Htwever, with the evolution of 
superior long staple cottons in India like 
Suvin, Sujata and MCU 5, werk carried out at 
the Cotton Technological Research Laboratory 
(CTRL), Matunga, has revealed that some of 
the superior Indian cottons are quite suitable 
for blending with synthetics and, when produced 
in sufficiint quantity, can replace imported 
long staple cottons. Secondly, it may not be 
necessary to use c-nly extra long staple cottons 
for blending, because even long'staple cottons 
like MCU 4, Hybrid-!, Vaialakshmi may prove 
suitable for the ccarsc and medium count ranges. 
Hence, it is necessary that the CTRL should 
examine the various varieties cf cottons 
continuously both fer their in., ividual 
spinnability as well as their compatibility 
for blending with iynthc-tics 

iii) It is v,;cll’known that,when ccttcn fabrics are 
subjected tx. chemical treatm.ents like resin 
finishing for improved easy-care characteristics, 
there is an accompanying drop in tensile 
strength and other properties. This 
necessitates the use of very superior cottons 
initially or the use cf blends with synthetic 
fabrics. Recent work at the CTRL has, 
however, shown that there are certain 
varieties which are mere suitable for 
such chemical treatments by having reduced 
losses of strength on finishing cempared 
with other varieties. Thus, screening of 
different varieties cf cottons for their 
suitability for easy-care treatments and 
identifying them would help the breeder 
to isolate the causes of so^n behaviour 
and help tc- increase ' jjxocuction of these 
types of cottons, v .ich in turn w-ill help 
the industry and consumers. 



In order to understand the factors influencing 
fibre quality, it is essential to carry out basic 
research work on the fine structure cf fibres. 
Although cotton fibre has been under study for 
a long time, still there is no precise 
information on the relationship between various 
properties and structure parameters of the 
fibre, A study is, therefore, needed of the 
fine structure parameters like fibrillar 
orientation., degree of crystallinity, 
crystallite size and so on. Optical and 
mechanical properties of the fibre also require 
tc be studied. 




5 BASr riB-RE CROPS 

22.5.1 It is proposed to consider under this f^roup, fibres 
(a) which are contained in the inner bast tissue or bark of the 
stem and (b) which are obtained from the fibro-vascular system 
of the leaves. The first cate<^ory represents the 'soft' and 
the other ’hard’ fibres. The bast fibres knov/n in Inr^ia are 
mentioned below; 


Popular name 

Generic name 

Family 

cat ego: (a) 

i) jute 

Corchorus sp. 

Tiliaceae 

ii) mest 

Hibiscus sp. 

Malvaceae 

ili) raroie 

Boehmerla sp. 

Urticaceae 

iv) sanniiemp 

Crotalaria sp. 

Leguminosae 

v) flax 

Linuin sp. 

Linaceae 

category (b) 

vi) agave 

4]':ave sp, 

Agavaceae 


Jute goods are by far the most popular internally as well as 
from export point of view and earn maximum foreign exchange for 
the country. The earnings x/ere aboiit Is 200 crores in 1969-70 and 
1970-71 and 266 crores in 1971-72.'^ Although the list of 
end-uses is farily lon^ , packaging maborials constitn.te at 
present a in<a,jor shape of entire into '"oods market, flooring and 
furnishing materials come nert. Juto cloth is considered best 
as backing material for tufted carpets. Jute hossian is also 
used as an underlay of linoleum, Handloom union fabrics with 
one yx:'.rn of juto and the other of cotton, rayon or any othor 

i Sham Bal (1973), Times of India Directory <5; YoarbooV, 

Tho Times of Indira Press, Bombay, 
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fibre are gaining popularity for curtains and furnishing 
fabrics. V/ollenised onto fibre is used in making various 
kinds of cheap wollen fabrics, blankets and X'rrappers, S’^ch 
goo'-’s are comparable in i\;armth to wollen goods. These have 
consumer’s preference because of low cost. Table 22,8 
dealing with exports of jute goods reveals that, while sac''d.ng 
and hessian goods are showing a declining trend, it is only 
the carpet backing material which is still holding the field: 


Table 22,8 
Eixport of Jute Goods 

(thousand tonnes) 


Year 

Sacking 

Hessian 

Carpet 
ba eking 

Others 

Total 

1967-68 

156.5 

385.0 

149.2 

60.7 

751.4 

1968-69 

82.7 

311.2 

197.6 

57.6 

649.1 

1969-70 

54.5 

261.3 

203 .3 

46 .6 

565.7 

1970-71 

85.7 

268.2 

152.9 

51.2 

558.0 

22.5 

.2 Mesta. 

jiSs many uses 

in common 

with jute. 

It is used 


in admixturo v;ith ’uto to the extant of 40-60 par c'nt li the 
manufacture of hessian and sacks. It also so-v-'S the local 
needs of farmers with respect to ropes and strinps and nets in 
produclnp: areas. Ramie plant has been grown to a little 
extent in some parts of West Bengal and Assam. The crude 
fibre obtained by hand stripping and scraping is not generally 
marketed but used for making strong ropes, fishing nets and 
lines for domestic use. Ramie fibre is known as ‘steel wire’ 
among plant fibres because of its strength. Its ’ultimate 
fibre’ is very long, averaging 10-15 cm. The comprcrative 
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lengths of ether fibres be:ing; cotton 1.3-6.4, flex 3.2, sannhemp 
0.8 and jute 0.2 cm. The fibre is creamy to creamy brovjn after 
dv-corticatlon and silly white after degumming. It takes dye 
easily and its strength, durability, absorbancy and lustre make 
it a very useful fibre for the manufacture of a wide variety of 
textile and cordage products. It is about two to three times 
coarser than cotton, but it is felt that it can bo cottonised and 
spun on standard cotton machinery very satisfactorily. It can 
be put; to use in the manufacture of canvas, tarpaulins, tents, 
belting, fire-hose,: fishing nets, mosquito nets, gas mantles, 
sewing and shoe threads and upholstery. Army unlfo.rms, ' 
camouflage nettings,.' marine pa.c''’'ing, cartridn'o cloths etc, are 
some of the pror’ucts that may bo made from ranie for dG,fence Uses* 
Bein,'^ hi^ily cellulosic, it is fit for making high grade papers, 
22.6.3 Uses of other fibres are summarised belov;; 

, i) The principal outlet for agp’vQ fibre is in the 

manufacture of marine and industrial ropes^ 
agricultural and commercial tv;ines and various 
other forms of cordage and cables. Considerable 
quantities are also utilised for padding, 
upholstery and matting. Another outlet includes 
the manufacture of bags and sacks. Sufficient 
quantities of fibre are used in the weaving 
of braid, sausage casings, carpets, fishing nets 
and other types of nets, hammocks, rugs and 
various types of brushes and brooms, A new 
recent usage of agave-has been as a reinforcement 
in the manufacture of flat and corrugated 
polyester sheets, which are said to be stronger 
and cheaper than the comparable sheets of other 
materials and these have satisfactory weathering 
and fire resistance qualities. The first, 
prototype building to be constructed usinp 
corrugated sisal reinforced polyester as - roofing 
materials has been built as Arket, near Amsterdam 
(a cattle shed), Ano-i’her recent use of a^ave 
fibre has been in the r-onstraction o:^' tarma o 
roads, wherein also il. has been 'ise'-'' as a 
rein o'"cln a pent. 
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ii) Sannhemp fibre is used for a variety of 
purposes after being made into ropes, 
strings and twines. Loose sannhemp fibre 
is used as medium for oiling the axles of 
country carts. This fibre is also utilised 
for making fishing nets, floor mattings 
( tat Pattis ), Some quanity of sannhemp fibre 
is reported to be mixed with wool at Panipat 
for the manufacture of carpet-yarns and with 
jute for making gunny bags. Recently, sannhemp 
has gained additional importance because of its 
increasing demand, particularly of the white 
grades, for the manufacture of cigarette, tissue 
and security papers. Uses of sannhemp fibre are 
also reported for making oakum, rug-warps, linoleum 
backing, hat braid, fire-hose, bed ,and table 
linens, canvas, shoe soles etc. 

ili) First grades of flax yield lines fabrics, while 
the coarser ones are used for twines, canvas 
bags etc. The tow is used for articles such 
as towels, which do not require high quality 
yarn and it is also used for making cigrette 
paper. 51ax fibre is not produced within the 
country to any significant extent. The Defence 
Department and textile industries need some 
quantity of flax, all of which is at present 
imported from the UAH and West European 
countries. The size of import is not precisely 
known. It was reported to be 515 tonnes in 1970-71 
in the Report of the Study Group set up by Ministry 
of 4griculture for the formulation of Fifth Five 
Year Plan proposals on jute. 

22.5»^ Keeping in view the above mentioned various uses, 

one has to define very clearly the role of bast fibres before 
any strategy for their future production can be drawn up. 

Ramie and flax have some definite possibilities for the future 
specially in regard to blending with various kinds of textiles. 
Agave and sannhemp will continue to be required mainly for 
cordage. Sannhem.p is showing promise in the manufacture of 
special kinds of paper products including currency paper. 

Insofar as the main use of jute and its close associates, 
viz,, mesta and sannhemp, in packing materials is concerned, 
the picture is fast changing. Development of methods of bulk 
storage is reducing their use. The use of paper and synthetic 
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materials like polypropylene, polythene and high density 

polyethylene has already made considerable Inroads into the 

traditional demand of jute goods in most of the developed 
, . growing 

countries and there is a _ tendency to go in for synthetics 
at the cost of jute even'internally, because these are light, 
clean and inert to microbial and chemical actions. .In respect 
of carpet backing,' the Indian jute industry, however, still 
holds a predominant position, though threat to this item of 
export from synthetics is no less serious. The FAO estimates 
for 1969 indicate a penetration of some 4-0 per cent synthetics 
in the UK and USA and around 30 per cent in other major carpet 
producing countries of Western Europe. In secondary backing, 
however, the prospect appears to continue to be somewhat more 
favourable to jute. On the whole, the Indian Jute ItLlls 
Association as well as the Jute Commissioner,Hinistry of Commerce 
(Foreign Trade), feel that the export performance of jute goods 
will decline rather than improve with time. 

22 , 5.5 Despite the above forebodings, jute and allied fibres 
have some points in favour too. The appeal for jute goods mainly 
lies in their cheapness. Jute products are exceptionally s.tr.ong 
and dimensionally stable. These can be pitched, dragged, grabbed 
at will or stacked up roof-high without slippage, re-used several 
times, wetted and dried with comparatively small loss in strength. 
Dents made in jute cloth close ^ quickly and it takes markings : 
easily. Synthetid materials may compete with jute in cheapness. 
Because of this reason, one has to be alert to maintain this 
advantage in jute. Reduction in cost of cultivation and 
processing is already engaging attention in appropriate quarters 
in the country. Ribboning and decortication have been made 
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possible, because of which the cost and tediiun of retting is 
likely to go down. Besides these basic.advantages, jute and 
allied fibres have potentialities of use in various kinds of 
textiles, flooring and construction materials, which have to 
be developed vigorously. Woollenised jute and allied fibres 
are .already in use in the preparation of sweaters, socks, shawls 
and blankets. However, these are at present often used 
clandestinely for woollen goods in the country. Instead, 
if special attention, is paid and definitely improved softer 
blends could be produced in large quantities, these will have 
advantage of low cost and, therefore, will be ide;ally suited 
for the teeming millions, who cannot afford pure woollen goods 
in this as well as other developing countries. There does not 
seem to be room for pessimism when all these possibilities are 
considered. If cheapness is always ensured, goods made out of 
jute and other similar fibres will always hold sway in 
whichever country there is pressure of population. We are 
inclined to subscribe to this view and accordingly consider 
these crops. 

Jute 

22,5.6 Data pertaining to area and yield of jute in the 
Indian sub-continent since 1936-37 are contained in Appendix 
22,5 - Statement I, The area a'nd yield in the undivided India 
were of the order of 1,2 Mha and 1,2 tonnes/ha respectively. 

The area falling within the Indian Union which grew jute even 
in the pre-p,artition days averaged to about 0,3 Wia only. It 
is common knowledge that this had out .th^- country into great 
difficulty, because most of the jute mills happened to be on 
this side of the country and the little area which came to its 
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share was not sufficient to feed them. Ihercfore, topmost 
priority was given to increasing the area under jute. An 
interesting coincidence is noticed in the progress of the area 
since 1951-52, viz., that the 1st year of every Plan has shown 
a maximum which dwindled thereafter to a lower value by its 
ending year. The values of area for the 1st year and lAst year 
of three Han periods and subsequent years are indicated below: ■ 


Years 

(1951-52 

(1955-56 

(1956-57 

(1960-61 

(1961-62 

(1965-66 

(1966-67 

(1970-71 


Area under jute 

(thousand hectares) 


797 (880 in 1967-68) 
7^9 


22,5»7 It is difficult to ascribe any scientific reason to 
the higher values noticeable in the initial years of different 
plans, although variations from year to year tend to indicate 
in general an interplay of weather and other factors including 
prices, fbwever, the effect of weather could not have been so 
dominant as other factors, because it will be shown later that 
rainfall distribution during the growing season is usually 
,adequate. Despite the sudden periodical increases and yearly 
variations, a modal value of 700 thousand hectares is 
discernible between 1951-52 and 196 O- 6 I in Appendix 22,5 - 
Statement I. Similarly, another modal value of 800 thousand 
hectares is discernible between 1961-62 .and 1971-72. On this 


basis, the post-partition years may be grouped into three 
distinct periods, viz., 1947-48 to 1950-51, 1951-52 to 196 O- 6 I 
and 1961-62 to 1971-72. The average .areas in these periods 
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were 4l1, 675 798 thousand hectares respectively. If 

yearly vari.:^tions are examined separately for the latter two 
periods with their respective ^.verages, it will be found that 
these were v/ithin 10 per cent in 6 out of 10 years from 1951’“52 
to 1960-61 ruid 9 out of the 11 years from 1961-62 to 1971-72. 
Although the occurrence of hi^'’' orders of variations is 
undeniable, yet ths lar . frequency of small variations 
within 10 per cent does provide gro’and to suggest that this 
feature cannot be taken to be something special with respect 
to this crop whj.ch does not occur in other crops. Insofar 
as yield is concerned, the averages for different periods are 
indicated below? 

Yo::.r Yield of jute 

(tonnes per hectare) 

1939-^0 to 19^6-47 0.95 

194-7-48 to 1950- 51 1 . 09 * 

1951-52 to I960^.b1 1.12 

1961-62 to IVVI -72 1.21 

A slow rise of only 0.26 tonne, jloe,, about 3 quintals per 
hectare is noticeable in the averages over a span of about 
25 years, Wiich bears no proportion to the strides made in 
researches on this crop. 

226 5*8 Ail examination of districtwise area and yield position 
for the different jute growing States has been made for the 
years 1969''?0 to 1971-72. The period usual-ly considered for 
such a study i.i: other crops has been 1968-69 to 1970-71 • Tn 
the case of jute, the year 1968-69 was very subnormal. It is 
for this reason that the subsequent three years have been chosen 
in this case. A summary of this study is presented in Table 22.90 
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(a) RYI I-elativo Yield Index denoting the district yield as percentage of 
all-India yield,.the all-India yield being 1.26 tonnes per hectare. 

(b) The northeast region includes .Assam, Meghalaya, I'-iizoram and Tripura. 

■(c) The RYI analysis .pertains only to those 33 districts, which have an area 
of 1,00G h<-ctar3S or more. 
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It may be observed that, although there are In all 79 
districts which grow jute to some extent or the other, 
there are 17 districts which have an area of 10 , 0 <S 0 hectares 
or more per district and which in themselves account for 
about 91 per cent of the all-India jute area* There are 
another 16 districts whose area is between 1,000 and 10,000 
hectares, but the total all-India area accounted for by 
them is only 8 per cent. The Statewise distribution of 
all-India jute area is: West Bengal about 56 per cent, 

^sam, Meghalaya, MJzoram and Tripura put together about 
19 p^r cent, Bihar about 18 per cent, Orissa 6 per cent and 
Uttar Pradesh 2 per cent. The all-India yield for 19 69-70 
to 1971-72 works out to be 1.26 tonnes per hectare and the 
Relative Yield Index (RYI) in majority of the districts 
having an area of 1,000 hectares or more is greater than 
90 . There are only 6 districts where the RYI is 90 or less. 
These are: Gooch-Behar 90 , B:alasore 90 , West Dinajpur 76, , 
Malda 75» Saharsa 69 and Purnea 63* Therefore, the last 4- 
districts have yields which can be called as appreciably 
low. 

22.5*9 The performance of jute crop has also been studied 
in relation to rainfall. The rainfall patterns together 
with information on area and RYI for the 33 districtsj which 
have an area of 1,000 ha or more per district, under jute 
are presented in -Appendix 22,5 - Statement II. The sowing 
of jute crop is spread over many pre-monsoon months, the most 
frequent months being j^ril and Mfeiy. -As initial gnjwth period 
takes place before the onset of monsoon, the soil moisture 
conditions of the pre-monsoon months are considered very 



305 


crucial for the success of this crop. In order to make 
examination easier, the rainfall symbols of pre-monsoon months 
have been arr;ajiged in the jJppendix in the same order as the 
months of February to May occur. Such an arrangement of 
symbols does not necessarily follow for the other months. 

Insofar as the rainfall four monsoon months of June to 
September is concerned, the jue growing districts will be 
found to be scattered in a4, A3B1, A1B3/A1B2C1, 

B 3 C 1 , B2C2/32C1D1 patterns. The -HYI ranges between 60 and 
150 amongst all kinds of rainfall patterns without any definite 
gradation of high and low. 29 cases of RYI out of a total of 
33 are 90 and above. The rainfall of the monsoon months appears 
to be adequate on the whole. However, riverine floods adversely 
affect the crop in places according to situations. This specially 
applies to districts like Purne-a and Saharsa. 

22 . 5.10 Rainfall patterns of the months of *^ril and May for 
the 33 jute growing districts have been extracted from Appendix 
22.5 - Statement II together with corresponding RYI and are 
presented in Table 22.10 for easy reference. It niay be seen that 
9 districts of ^sam region and 3 districts of Sub-Himalayan 
West Bengal have rainfall patterns ranging from A 2 to C 1 B 1 . Of 
these 12 districts, 9 have C type of rainfall in i^ril, but their 
position imoroves in May when 9 receive 4 type and 3 B type of 
rainfall. The RYI in all these 12 districts is above 90 ( 90 -IOO 
in three cases and 100-125 in others). Ihe other 21 districts 
lie in the rainfall patterns of B 1 C 1 , £lCl, ElDl and E2. These 
oatterns are insufficient by themselves to ensure best 
germination or support best .vegetative growth in the initial 
phase. Juto crop is ilso not irrigated to any apprecaeble extent. 
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Only about 5 per cent of total area is irrigated in West 
Bengal and there are only 4'districts of Ifooglily, 24-Parganas, 
Nadia and Murshidabad where irrigation is resorted to an extent 
of about 9 per cent. Even this level of irrigation is not 
consequential from an overall point of view. Thus, there is 
no doubt that the initial growth of this crop takes place under 
insufficient soil moisture conditions in these districts. 
However, the rainfall conditions being favourable during the 
succeeding monsoon period, the crop usually makes good for 
the earlier handicap and is in a oosition to give a fair return. 

Table .22.10 


The RYI in Relation td the Rainfall 
of iipril-May for the Selected Jute 
Growing Districts 


District 

Rainfall pattern 
i^ril-May 

RYI 

United Mikir & 

North Cachar Hills 

^2 

113 

Lakimpur 

dial 

115 

Gooch Behar 

G1 a1 

90 

J,alpaiguri 

1! 

97 

Goaloara 

If 

124 

G aro Hill s 

It 

116 

Tripura 

II 

110 

Kamrup 

?l 

109 

Darr mg 

U 

119 

Sibsagar 

B2 

114 

DarReeling 

C1B1 

94 

Nowgong 

n 

108 

24-Parganas 

D-i Cl 

126 

Hooghly 

IT 

i47 

Howr ah 

It 

144 

Bal as ore; 

It 

90 

Nadia 

II 

109 

West Dinajpur 

ElGl 

76 

Purnea 

tl 

63 

Maid a 

IT 

75 

Midnapore 

IT 

129 

Murshid ab.ad 

11 

106 

Burdwm 

II 

138 

Champarm 

E1D1 

97 

Cuttack 

It 

108 

Keonjhar 

II 

98 

Puri 

II 

101 

Saharsa 

II 

69 


(table contd.) 



District 

Bainfall pattern 
April-May 

RYI 

Darbhanga 

E1D1 

96 

Muzaffarpur 

tt 

97 

Bahraich 

E2 

113 

Kheri 

n 

113 

Sitapur 


113 


22.5*11 handicap of inadequacy of ^ril 'and May rainfall 

in majority of the jute growing districts is perpetual and this 
will always he a permanent drag on all efforts which might be 
made to make improvements in yield. If rapid strides could not 
be made in the yield level of this crop, it is because of its 

predominantly rainfed nature during the months of April and May.’ 

The prime necessity, therefore, is to provide assured irrigation 
to this crop in these months. A target to cover 150,000 
hectares of jute area under irrigation in West Bengal has already 
been laid down for the Fifth Plan period. This is nearly 1/5th 
of the total jute area of th^j country and l/3rd of the area in 
West Bengal. Even if full jute ar-.a is to be put under irrigation, 
it is not a difficult proposition, because it represents but a 
nominal fraction of the future potential of gross irrigated area. 
22 . 5.12 Insofar as the poor performance of the crop in the 
districts of Saharsa, Purnea, West Dinajpur and Malda is concerned, 
one of the causes is said to be the acidic nature of soil ^md 
rectification of this condition through liming is already 
engaging the attention of the Centre "as well as the' concerned 
States. For Saharsa and Purnea, it has already been hinted that 
rivtrine floods, which occur year after year in these districts, 
must also be the cause. To protect crops from such kinds of 
floods has to be a part of a major strategy in water management 
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which has been emphasised in Chapter 21 on Foodgrain Crops. 
22 . 5.13 Ihe area under jute for 2000^^0 can be put at 1 ^ha. 
It just means a nominal increase of about 0.2 I'tia over the 
existing area. It is not difficult to achieve this increase 
in any of the major jute growing districts and it is said 
that the three districts of Darrang, Sibsagar and Lakhimpur 
afford an excellent scope for increase. Even then, we leave 
the matter of effecting the increase open according to 
expediency in different jute growing States. We are of the 
opinion that 0.8 Mha of jute area should be cultivated with 
assured irrigation, while 0.2 ^lha can be kept for situations 
where there may be no other go but to raise the crop under 
rainfed conditions. Although thunderstorm activity is 
conspicuous in the jute growing oarts of the Eastern States 
in the months of April and l^ay, dependability of rainfall 
earlier than raid-liay is less than that of the later period. 

In order to face this situation, cultivators often resort to 
dry sowing of the crop. This method just gives one advantage 
that the seeds are in a position to utilise for germination 
the very first rains whenever these occur, Ifowever, the time 
of occurrence of meaningful rainfall being unpredictable in 

V 

^ril, early sowing docs not necessarily confer full advantage 
of earliness to the crop. In view of this, it should not make 
much material difference if the sowings for this crop are 
comrjienced from liay rather than April. Sowings in May, on the 
othur hand, will confer one advantage that the crop will have 
to face less variability in rainfall after mid-May for 
germination and initial growth. This proposition waS discussed 
with officials of the West Bengal Government but they did not 



view it with favour. Having.regard to their views, it is 
proposed that 0.1 I'-'Jia con be continued to be grown rainfed 
iccording to existing time of sowing, whereas the new time of 
sowing commencing late from Lay can be tried in the remaining ' 
0.1 ^iha. If this method is not found to give any additional 
benefit in practice, it can be discarded in course of time, 
Ifowever, a trial seeniS to be necessary to begin with and there 
does not seem to be any difficulty to make it a success provided 
early maturing varieties are specifically chosen for May sowings. 
22 . 5 . 1 ^ There is adequate information available through 
research work which could be made use of in effecting improvement 
in yields. Jute has two species, viz., Corchorus caosularis 
yielding 'white jute' of commerce and C.olitorlus giving ' tossa ' 
jute. Researches done under the erstwhile Indian Central Jute 
Committee (ICJG) and ICaR have much improved upon the standard 
provided by the earlier prevalent varieties D154 and Chinsurah 
Green, which wore evolved as early as 1918 and which held sway 
up to IS recently as 1950,. The improved varieties of capsularis 
released and accepted by States are JHC 321 , 212 ,and 7^-47. 

Similar varieties for olitorius are JRR 878 , 7835 and 632. These 
varieties are capable of yielding 3-^ tonnes per hectare with 
suitable agronomic,practices and irrigation. Some important 
results of research are summarised'below; 

Agronomy 

i) Uptake of nutrients by jute and mesta was not 
precisely known until I 968 . The NPK ratio was 
fixed earlier.arbitarily as 2;1:1. This ratio 
now stands' changed to 2:1:2 in the light of recent 
soil surveys. When nitrogen is in short supply 
or when a dry spell continu©a?:and subsequently 
crop growth is arrested or for any other reason 
top dressing is either not possible -nr considered 
not beneficial, foliar application of urea as water 
^ spray is found to be beneficial. The applica.tiQn 



of potash could be raised further wherever soils 
are more deficient in this element, e.g,, in 
parts of North Bengal and iissam. Similarly, the 
addition of magnesium to soils deficient in this 
element, e.g., those of 24~Parganas and Kamrup, 
improves the yield significantly. Ai average 
crop of jute lifts around 35-^0 kg of Mg per 
hectare, ^lagnesium sulphate or dolomite proves 
good for 'the purpose. The latter is specially 
suitable for acid tracts of Assam and red soils 
having low pH. 

ii) Spacing plays a significant role in determining 
the quality of fibre. Technological tests show 
that, other things being equal, plants having a 
base diameter between 8 and 18 mm produce better 
quality fibre as against those having thicker stem. 
The plants of desired thickness can be obtained 
by manipulating spacing. 

iii) Many experiments have been conducted on the 
water requirement of jute crops -and economic 
schedules have been worked out. One pre-sowing 
irrigation followed by two post emergence _ 
irrigations is f:)und to be optimum. However, 
the third irrigation can be dropped if there 
is water scarcity. The importance of this 
finding lies in the fact that water thus 
economised can be diverted to other crops. In 
variety-curn-irrigation-cum-fertiliser tri.HLs 
conducted during 1066 and 1967, the average 
yield in control was 1.7 tonnes/ha in capsularis 
.and. 2.7 tonnes/ha in olitorius . whereas 3 
irrigations coupled with 80 kg N/ha yielded as 
high as 3.2 tonne s/ha i'h capsularis and 4,0 
tonnes/ha in plitorius , the increase in two 
species being 88 and 48 per cent respectively, 

iv) Removal of weeds is commonly done at present 
manually and it accounts for 30-40 per cent of 
the total cost of cultivation. Chemical methods 
of control are less costly and more effective 
and these also take away much of the tedium of 
manual operation. It has been demonstrated in 
experiments with weedicides that preplanting 
treatment with sodium 2,2,3,3 - 
tetrafluoropropiOnate gives the much desired 
initial freedom of competition from weeds to 
jute and later disodium raethylarsonate or 
monosodium liethylarsonate in combination with 
dalappn or alone can efficiently keep down 
later’growth, if any. 

v5 Often times cultivators are tempted to grow 
food crops in preference to jute. Because of 
this, scientists have made special efforts to 
evolve rotations which would enable the 



cultivation of other crops besides jute on the 
same piece of land* Some such rotations are 
jute-paddy-wheats jute-paddy-paddy alone or 
with moong-paddy-potato. 

Plant Protection 

vi) The emphasis upto 1966 was mainly on a study of the 
life cycle of various pests with special reference 
to the destructive phase on the crop. Control 
measures were also evolved wherever possible. 
However, pests like semilooper, stem-weevil, 
red mite, yellow mite, cricket and root-Hnot 
nematode have continued to pose problems. In 
regard to diseases, persistent efforts have 
indicated that the fungus Macroohomina phaseoli 
causing stem rot (dry-rot) is not so responsive 
to curative, measures as tc preventive ones^ Jl- 
has been possible to reduce md also stop 
incidence of stem and root rot by correction 
of soil acidity, application of potash and by 
improving soil organic matter. Seed treatment with 
organomercuric compounds and non-mercurials has 
been found effective. The mode of transmission of 
leaf mosaic virus has been traced to pollen ;and 
seed. This finding has helped keeping the 
foundation seed free from virus through roguing 
in early stages. 'Hooghly wilt' of jute remains 
the most eluding problem. It is a serious disease 
restricted to fields growing jute and potato in 
turn. 

Tociinology 

vii). Fabrication of ribboning machines and decorticators 
has been engaging attention of the JARI and JTHL. 

A ribboning machine separates the fibre containing 
bark from stem. The ribbon so removed is just 
20 per cent by voLume and ^0 per cent by weight of 
the whole plant. The decorticator helps in 
separation of the fibro from other tissues, and 
fibre thus separated requires to be washed just for 
72 hours as against about a fortnight needed in the 
usual retting process. A combined use of ribboning 
machine md decorticator has the potentiality of 
doing away with large quantity of water and space 
needed in the usual method of retting and fibre 
extraction. 

viii) Techniques have been developed for assessing 

spinning quality of fibre from small scale spinning 
trials on standard spinning machinery and 
instruments have been designed for measuring 
important fibre characters. A large number of 
strength testers designed by the JTRL arc in use 
in jute mills, .and research md development centres. 
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The techniques had been of much help in 
evolving good jute strains and norms for 
agricultural practices, such as, (a) keeping 
the dose of nitrogen.; in fe;-tiliser within 
recommended limits, since higher dose lowers 
jute fibre quality (b) sowing jute seeds in 
narrow spacings, since this produces thin 
plants giving fibre of very good quality along 
with increased plant population and (c) 
harvesting jute early and j.eaving the plot for 
other crops, since fibre from early harvested 
crop is in no way inferior in quality. 

22 . 5.15 The real bottleneck in the case of this crop seems 

to have been the slow pjce of development .-»nd extension 

activities. Although jute deve"* aer.t programme v/as launched 

in the Second Five Year f yet beginning towards a well 

conceived jute- development policy was made only during the 

Fourth Plan period. The programmes aimed at concentrated 

efforts in the use of all recommended j.nputs in potential 

zones in order to increase yield through package approach. 

Provision was also there for additional retting facilities 

for improvement of fibre quality. The extent of achievement 

by the end of 1971-72 v^as as follows: • 

i) extension of package programme to 90,000 ha 
under jute and 18,000 ha under mesta, 

ii) Saturation of 150,000 ha by improved seed and 

iii) aerial spraying of urea on 16,000 ha. 

The measures which have been contemplated for improving 
production during the Fifth Plan period consist of (a) increasing 
irrigated area, (b) supplying lime etc., at cheaper rates for 
neutralising acidity, (c) higher coverage under improved 
varieties (the present coverage under improved varieties being 
only 20 per cent), (d) regular and timely supply of fertilisers 
with facilities of storage at road and rail junctions, (e) plant 
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protection and (f) publicity in regional languagas about the 
efficacy of weeding and thinning. It is expected that the yield 
level of this crop can be raised tc about 2 tonnes per hectare 
by these measures by the end o^f the Fifth Plan period. It 
automatically onjO'ins that special emphasis should be laid on 
extension measure# to popularise all the known beneficial research 
results and associated techniques applicable to this crop. 

22.5.16 There is a fooling that the production cf nucleus and 
foundation seed is inadequate, because of v\hich the certified 
seed is in short supply. It is said that the National Seeds 
Coiporation enjoys certain advantages which discourage other 
agencies to risk seed production. It is felt that there is need 
to establish additional nucleus jute seed multiplication farms, 

V/o have loft enough initiative in the hands of the State 
Governments in cur Interim Report on Multiplicatic'n and 
i’yedW.CtiC'G of Quality Seed pertaining tc High Yielding 
■ya.rietios and Hybrids of Cereals to formulate measures 

for adequate production of foundation and certified seed 
and we have,covered many ether aspects in Chapter 47 on Seeds, 

IVith all this, it should be possible to plan any step including 
the setting up of now fariTis f or nucleus seed production. There 
does not seem tc bo need for any separate recommendation here on 
this matter. What is necessary is the ayailability of 
sufficient quantity of quality seed so that it should not prove 
a constraint in putting mrre area under better varieties. 

It is learnt that cultivators normally prefer to have fresh seed 
for raising a fibre crop but results of research denote that 
fibre crop can be raised from two years old seed provided 
geiminability is not impaired below 80 per cent. This once again 
is a topic for the extension agencies to lay emphasis upm so that 
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the seed in short supply can be made to cover more area. By 
covering the full area with better varieties and other inputs, 
putting the beneficial results of research to practice in 
field and ensuring optimum soil moisture conditions through 
rainfall or irrigation, there is no reasi^n why the average 
yield should not ultimately reach a level of 3 to 4- tonnes per 
hectare, which has already been attained in experimental and 
demonstration plots. Despite these possibilities, we are in 
favour of accepting an yield standard of 2.75 tonnes/ha for the 
irrigated crop and 2 tonnes/ha for the rainfed crop in 2000 AD. 
The total yield of raw fibre in this manner will be 2,6 million 
tonnes, 

Mesta 

22,5.17 Mesta, sannhetnp and jute are all plants known to India 
since ages past. There is record that experiments were carried 
out on mesta as early as betv;een 1784- and 1790 in Madi’as and 
later in the Bast India Company's gardens near Calcutta. 

Since then, this plant has been drawing attention nf 
experimenters, whenever work on fibre plants has been 
considered. It has generally been grown as a sole crop in 
Andhra Pradesh and in other parts, it was grown mostly as a 
mixed Crop with jowar, bajra, rice and often cotton and also 
as a border plant in sugarcane, maize and some other crops. 
However, pointed attention on this crop came to be devoted 
only after the partition of the country, when substitutes to 
jute had to be seriously considered in order to feed the jute 
mills of C;ilcutta. In addition to the traditional mesta areas, 
cultivators in many jute growing districts also took up its 
production. The average outlay in labour and material is much 
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loss in mesta than in jute cultivation and because of this 
reason, although it yields poorer than jute, jute growers got 
attraetAd towards it. Even though it grows equally well in 
the type of climate needed for jute cultivation, yet it is 
capable of thriving under conditions which va; uld not suit 
jute without irrigation'!' 

22.5.18 Published data on this crop are available since 
1952-53. Its- *11-Indi?. area was of the order of 200 thousand ha 
upto 1955-56, then between 1956-57 and 1960-61 300 thousand ha, 
botv;een 1961-62 and 1964-65 400 thousand ha and botv/een lCo5-66 
and 1971-7 2 320 thousand ha. The all-India yield has generally 
varied between 6 and 7 quintals per hectare, although in certain 
intermittent periods, o.g., 1954-55 to 1956-57 and 1961-62 to 
1964-65, it even ranged between 8 and 9 quintals per hectare. 
Averages of area, producti- n and yield fo'r differ’bnt States fer 
the seven years ending 1971-72 are presented in i^^pendix 22,5 - 
Statement III. The main features of this crop are stated below: 

i) The averages of all-India area, production 
and yield are 319 thousand ha, 211 thousand 
tonnes and 6.6 quintals/ha respectively, 

ii) The jute producing States in the east, viz., 

Bihar, Orissa, West Bengal and Assam etc, 
account for 45 per cent of area under mesta, 

59 per cent of production and their overall 
average yield is about 9 quintalsAia- 

iii) Andhra Pradesh and Maharashtra account for 

another 43 per cent of area and 35 per cent of 
production of mesta. The yield in Andhra Pradesh 
is 6.7 quintals/ha, but it is only 3 quintals/ha 
in Maharashtra, 


1 Kundu B.C,, 1964, Proceedings of the Second National 
Kenaf Conference, Department of State, Agency for 
International Development, Washington. 
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22.5.19 Of the individual States, ^dhra Pradesh has the 
largest area of 89,000 ha representing about 28 per cent of 
all-India and West Bengal comes next, with 61,000 ha 
representing 19 per cent of all-India area. However, their 
production is of the same order, viz., 60,000 tonnes 
representing about 28 per cent of all-India. Ihe yield standard 
is the best in West Bengal, touching 10 quintals per hectare. 

This is because the best possible attention has been given to 
this crop only at the Jute Agricultural Besearch Institute, 
Barrackpore. There was no known standard variety for either 

of the two mestas, viz., Hibiscus sabdariffa Cmesta proper) 
and H, cannablnus (also known as Kenaf) at tho time of partition 
of India. The Institute selected and developed RT 2 of the 
former species. The Institute also formulated agronomic 
practices for tiio cultivation of mesta. Anew variety, viz,, 

IS 4-288, which yields 23 quintals with normal inputs has also 
been released recently. This variety has recorded a maximum 

yield upto 3o quintals per hectare. The Institute has developed 
HC 583 for tJ^^ Hihisnus. cai-inabinus type. This yields 20 to 
26 quintals per hectare. A variety named AHV 1 has been 
developed at kmadalavalasa, a research station in Aidhra Pradesh. 
Information gained at the JARI during the last two decades or 
so about improved techniques of cultivation and varieties which 
contribute to better yield of fibre, has been included In the 
National Demonstration Schemie and many of the recommendations 
are already known to farmers, 

22.5.20 We feel that the area under mesta could be stabilised 
at the existing average figure of 320,000 ha. Insofar as yield 
is concerned, the target for the eastern States of West Bengal, 



Bihar, Orissa and North Eastern Region could be kept at 15 
quintals, for Andhra Pradesh at 12 quintals and for the rest of . 
the mesta growing areas at 9 quintals per hectare. With these 
standards, the total all-India production in 2000 AD would 
aggregate to 400,000 tonnes which will give an average all-India 
yield of 12,5 quintals per hectare. In order to achieve this 
level of production, it is necessary that each of the concerned 

States develops its own research programme,' It is difficult for 

» 

a 'single station situated in one kind of environment to develop 
varieties and practices which will be suitable for other parts, 
specially the Peninsula, It is for this reason that the 
agricultural universities ^^^e States concerned should be made 

directly responsible for all research programmes. However, they 
will need the cooperation from and coordination with the JARI, 
for which purpose an understanding has to be developed with the 
ICAR, The technological aspects will continue to be dealt with 
centrally at the JTRL. 

Ramie 

22,5,21 Ramie producing countries are Korea, Japan, Taiwan, 
China, Indo-Chira, Philippines and Brazil, China is perhaps the 
largest ramie producing country in the world, A report published 
in the Tropical Abstract (1956) states that prior to the 
outbreak of War with Japan, annual ramie production in China was 
estimated at 100,000 tons or 80 per cent of the world production 
and after 1949 the production exceeded the previous figure by 
50 per cent. The recent production figures for China are not 
available, in 1961, the total world production of ramie except 
China stood at 14,851 tonnes from a total area of 17,312 ha. 
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The fibre is still of secondary importance in international 
trade. It can only be said that the textile industry is 
ready to consume much more ramie fibre than what is produced 
at present. There is a great world demand for the fibre in 
view of its tremendous possibilities in textile industry. 

As early as 1962, the Export Promotion Directorate of the 
then Ministry of Commerce and Industry had addressed a letter 
to our trade representatives in foreign countries in connection 
with the investigation of export possibilities for Indian ramie 
fibre. The replies indicated favourable response from many 
European countries, Canada, 15A, South Rhodesia, Japan, 

Hong Kong and Australia , 

22.5,22 Several European firms started plantations in Madras 
and Bihar in the later part of the. 19th. century and later in 
Assam, but their projects failed because of faulty cultivation 
methods and difficulties of fibre extraction in the absence 
of suitable decorticating machines. On two occasions, once 
in 1869 and again in 1877, the Government ;.of India offered 
prizes (^5,000 and £2,000 in 1869 and £5,000 and £1»0^0 
1877) for the development of efficient machinery or processes 
for the extraction of ramie, fibre, but the offers were 
ultimately withdrawn after several unsuccessful trials. In 
1896, Faure of Ftance developed a hand-operated decorticator 
for hard fibres, which was later adapted for ramie and used 
extensively in Japan, Brazil and Philippines. Further improvements 
have been made since 1944 in USA, Japan, France, and West 
Germany and thise have resulted in the development of highly 
efficient portable and stationary ramie decorticators . 



22.5.23 In 1944, the Government of India appointed a Fibre 

E)evelopmont Officer for exploring the possibilities 

of the development of fibres other than jute and cotton in the 
country. Information ©h ramie was presented ir> the form of a 
memorandum, which was later published as a miscellaneous 
bulletin of the Imperial Co'uncil of Agricultural Research 
1946, The report suggested some experimental plantations in 
Bengal and Assam. The Central Ramie Research Station at Sorbhog, 
Assam, was set up in I960 by the Government of Iiidia on the 
recommendation of the ^CJC. There is also a ramie farm maintained 
by the Department of Agriculture, West Bengal, at Mohitnagar. 
Experiments show that the quality of fibre produced is acceptable 
to the textile industry. The net income per hectare in five 
years came to about Rs 23,000 when the selling price of t.hc 
fibre was Rs 650 per quintal. This indicates that there is no. 
doubt about the profitability of the crop. The JARI has 
fabricated a decorticating machine suitable for ramie fibre. 

This is a favourable development because it will remove dependence 
on Imported dccorticators. 

22.5.24 Arons having high rainfall and warm humid climate are 
very suited to this crop. It cannot tolerate waterlogging and 
severe v/inters. The soil should not be-acidic; a good loamy 
Soil is preferable for it. Ideal locations exist in Himalayan 
West Bengal and Assam, Some textile industries and tea gardens 
have already started their ov/n ramie plantations in these parts, 
though on a small scale. However, we are not in favour of 
encouraging the tea plantations to take to this crop. The likely 
requirements of ramie fibre in the next few years have been 
estimated to be 9rouDd 10,000 tonnes, for which an area of the 
order of 10,000 hectares is considered sufficient. It should 
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not be difficult to carve out this much area in West Bengal 
and Assam or the .adjoining States of Arunachal Pradesh, 
Meghalaya, Nagaland, Manipur and Tripura. Even West Coast 
could be tried for this crop. Reclaimed acidic lands might 
suit this crop in West Bengal, ‘ Assam,etc, Researches on 
ramie could be continued by the lARI and the Central Ramie 
Research Station at Sorbhog for the time being. The JTRL 
should continue to look after the technological aspects, 
22,5l25 Being a plantation crop, it requires heavy 
investment to begin vvith. Jt also occupies a field for 
about 6 to B years. Ordinary farmers may not be attracted 
by this crop in the beginning for these reasons. At the 
same time, the crop need not be confined to bag planters 
only. Therefore, lands could be allotted in compact areas 
to small farmers who could be encouraged to form cooperatives 
in order to cultivate and inanage this crop in an efficient 
manner. Governments of the States concerned should give all 
possible help and guidance to such cooperatives. Ramie plant 
is propagated through .rhizomes. The planting material that 
Can be available at present is barely sufficient to cover 
about 1000 ha. Therefore, arrangements will have to be nede 
to produce the requisite quality of seed material, 

Sannhemp 

22,5,26 Published data are available for this crop since 
1957-58, Its area and production in the country between 
1957-58 and 1964-65 were about 200,000 ha and 75,000 tonnes 
respectively. Corresponding figures for the period 1965-66 
to 1971-72 average out to 166 thousand ha and 63- thousand 
tonnes. The average yield in both the periods has been 3.8 



quintnls/ha, Averages of Stafevvise data for the period 1965-66 
to 1971-72 are contained in Appendix 22.5 - Statement IV. It 
would appear that most of the States grow this crop sufficient 
to meet their own needs and the production is usually -less than 
10 per cent of all-India excepting for the States of Uttar 
Pradesh and Madhya Pradesh. Uttar Pradesh is the major sannhefnp’ 
growing State responsible for 36 per cent of area as well as 
production. Next comes Madhya Pradesh, which has 18 per cent 
of all-India area and 16 per cent of production. 

22.5.27 In the Indian trade, sannhemp fibre is broadly 
classified into 3 distinct types, viz., white Ganjam, Green and 
Dewghuddy, their proportionate production being 56, 43 and 1 
per cent respectively. White type is chiefly, produced in the 
eastern districts of Uttar Pradesh and western Bihar. About 
10,000 tonnes of special Banaras white grade is produced at 
present in the four districts of Uttar Pradesh, viz., Varanasi, 
Pratapgarh, Allahabad and Jaunpur. Of this, about 5,500 tonnes 
is baled under Agmark at Varanasi for export or for the 
manufacture of tissue papers. The demand fpr white type has 
greatly risen now because of its use in the manufacture of ' 
security and other kinds of tissue papers. The production of 
Ganjam Green is concentrated in pilibhit and Moradabad districts 
of Uttar Pradesh, This type is stronger than the white fibre 
and, therefore, is preferred in the manufacture of ropes and 
twines. It get^a premium of as much as 40 to 50 per cent in 
price over the average cjuality of v/hite fibre. Dewghuddy type 
is also better in strPngth than the white type and, therefore, 
fetches prices upto about 75 per cent or more, but it is of no 
consequence because of negligible area under it. The three types 



of sannhemp fibre as distinguished in trade wero at oiio time 
considered to belong to different species, e.g., Crotalaria 
j uncea and C. ten'uifolia . However, the consensus at present 
is that all these types come from j unce_a . 

22.5.28 In scientific attention, sannhemp is a neglected 
Crop on the whole just like mesta. in this case, there has 
been an additional handicap that it is highly cross-pollinated, 
because of which it is difficult to maintain purity of line. 
Individual scientists have given attention to this crop in many 
parts of the country from time to time. Concentrated attention 
has been confined to only a few stations among which Kanpur can 
be mentioned specially. The ^ hoc Advisory Committee on 
Sannhemp was set up in March i960 by the then Ministry of Commarce 
and Industry for considering methods to improve the yield and 
quality of fibre. As a result of its recommendations, a 
Sannhemp Research Station was established at Pratapgarh in 

Uttar Pradesh in 1963 by the Indian Central Jute Committee. 

It functions as a substation of the Jute Agricultural Research 
Institute, Darrackpore. Despite the work of the Pratapgarh 
station or what has been directly done at Darrackpore, it is 
difficult to mark out any outstanding impact of improved 
varieties or practices in the cultivators’ fields in general, 
various admixtures of inferior types are still continued to be 
grown and the crop is generally cultivated without any serious 
attention, 

22.5.29 We propose that the area be stabilized at the existing 
level of about 170,000 ha and attempts should be made to double 
the yield standards. It should not be difficult at all even to 
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treble it with concerted efforts. V/e feel that, for achieving 

this, it is absolutely essential that the onus of research work 

— ^ 

should directly lie with the state in which its results are meant 
to be applied. It does not appear to be easy to supervise and 
Conduct the work in an effective nanner at Pratapgarh from a 
distant place like Barrackpore. It will be better if the • . 
responsibility of research work for Uttar Pradesh is entrusted 
to the different agricultural universities of Uttar Pradesh 
regionwise and the Pratapgarh station is suitably absorbed in 
their setup. Similarly, the agricultural universities in other 
States should look after the problems pertaining to sannhemp 
typical'to their regions. As we have said in the case of mesta, 
the role of the JARI should be confined to cooperation and 
coordination only. The technological aspects should continue 
to be dealt with Centrally at the JTRL. 

22.5.30 The topmost problem in the case of sannhemp, which 
should receive attention of the agricultural universities, 
should be how to break the barrier of self-sterility and bring 
forth durable hybrids or synthetics. Another problem which 
requires due attention .is the development of varieties separately 
for green manuring and fibre purposes. Strength of tissue is 
the main consideration in the case of fibre types, whereas 
softness of tissue is a very desirable quality for the purpose of 
green manuring. Green manuring also requires prolific development 
of leaves and branching would not be a handicap, provided the 
shoots are tender. Ori the other hand, branching is not desirable 
quality for fibre types. At present, cultivators hardly make 
a distinction in practice between the two purposes. This defect 
has to be removed both with research and development work. 
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The third important problem relates t« special measures which 
are required to be undertaken in the seed multiplication 
proQramme in order to see that deterioration, which is 
inherent owing to cross—pollination in course of time does 
not affect the quality of seed meant for distribution. 

Flax 

22.b*31 The fibre of the linseed plant, Linum usitatissimum, 

is commercially known as flax in the V/est, The fibre yielding 

varieties are different from the oil yielding ones. Attempts 

to cultivate flax in India in the interior parts of Bengal 

and Bihar can be traced to the beginning of the I9th century. 

Even a Company was established f»r this purpose in 1B39 and 

a variety Riga was tried. The Bihar Planters Association 

made attempts to grow flax in 1906 under "the supervision of 

a Belgian flax export at Dooriah near Pusa. Some trials were 

made about the same time in Bengal, Uttar Pradesh, Punjab 

and Madhya Pradesh using both the Indian linseed types and 

European flax types. The lARl tried a famous Irish flax 

variety JV/S in 1924 and this was also tried at some 5 selected 

centres in Bengal in 1928 by the Director of Agriculture, 

Bengal. Richaria (1950) made a systematic study of some world 

collections of linseed and flax types. He classified the 
two 

varieties into / broad divisions, viz., flax varieties and 
seed varieties. The former possessed tall and comparatively 
unbranched thin straw with poor seed yield. The latter was 
characterised by dwarf and very much branched straw with very 
high seed yield. Richaria made emphasis on utilising the 
country’s linsood straw, which otherwise goes waste after 
seed collection than to try a flax variety. Fte was convinced 
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that the introduction of flax varieties would not meet with 


success in general under Indian conditions. 

22.5.32 Recent work of the JARI confirms that flax type can be 
attempted with success only in such parts of the country which 
have cool climate, e.g., Jammu g, Kashmir, Himachal Pradesh, 
west Uttar Pradesh hills and Arunachal Pradesh. But for this, 
attempt should bo utilisation of the straw of seed types even 
according to JARI. Utilisation of straw will be considered 


elsewhere appropriately. Insofar as the fibre aspect is 
concerned, attempts should certainly bo made to grow it 
comn'.ercially in the temperate parts of the country. The JARI is 


continuing its efforts to select some promising types. A target 
of 5,000 ha may bo fixed for linseed to^b(^ grown for the purpose 
of fibre to begin with and this positionr-be reviewed later on 
in the light of actual experience. 

Agave 


22.5.33 Agave consists of many species, e.g., s is a la na , 
fourcroydes . cental a and wiqhtil . The commercial fibre is 
popularly known as either 'sisal' or ' iionequen', both the terms 
originating from Mexico, from where the earliest supplies of 
this fibre used to be exported. The two terms have sometimes 


been used synony^nously, but 'sisal' is usually identified with 
sisalana and 'henequen' fourcroydes . The FAO treats sisal 
SGpar''’toly and combines other species together for the sake of 
reporting data. The average figures of production of sisal in 
the world during the period 1970-72 are reported in thousand 
hectares as 180, l62, 208 and 87 for Tanzania, other African 

countries, Brazil and other countries respectively.^ 

1 Na fi"z ErUs (Editor) ("1972)~, FAO Production Year Book Vol .26, 
1972, Italy. 
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Tho v;orld production of other kinds of agave fibre- is of the 
order of 161,000 hectares, out of which Mexico alone accounts 
for 143,000 hectares'!’ The countries which individually account 
for considerable proportion of tho total production arc Tanzania, 
Brazil and Mexico, 

22.5.34 Agave was introduced in India by tho Portuguese 
between the l6th and 18th centuries, but it never gained any 
prominence. Various species have been grown in a sporadic 
manner as hedge plants along the banks of rai.lways, gardens, 
fields etc. Regular cultivation of this crop for commercial 
exploitation has been very limited and the species used for this 
purpose lias been mostly sisalana . Whatever plantations have 
existed are far and wide apart and represent a ricglectod 
state; these are found on poor soils and, therefore, are 
mostly uneconomic. There are about 3,000 hectares under 

agave plantations at present distributed over Crisea 
(1,201 hectares), West Bengal (4l6 hectares), Andhra Pradesh 
(579 hectares), Maharashtra (726 hectares), Madhya Pradesh 
(50 hectares) and D,ihar (30 hectares). No precise estimate 
of annual production of agave fibre is available in tho 
country. It is roughly estimated to be around 2,500 tonnes,, 

22.5.35 Because of the general neglect of the plant in tho 
a 

country,/boliof has developed that agave can grow anywhere 

and thrives under desert conditions. While -t is true that 

certain types like Agave lachuquill a can stand xerophytic 

conditions and a country like Israel does grow them, the plant 

in general requires at least 78 cm of rainfall well distributed 

over the year for a good fibre crop. It also requires large 

quantities of fertilizers. Another pre-requisite for tho 

1 Esus (Edit'r) (l972), FAO Production year bo-k Vol 96 

1972, Itoly / - - , 
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successful cultivation of this crop is the large size of 
plantation. Use of decorticators and other machines becomes 
economical when the estates are located in a compact area atid 
the size of individual estates is largo. It rmy be observed 
that the countries, which are running commercially successful 
sisal estates, were all once colonies of European countries 
because of which acquiring of vast areas of fertile land and 
cheap labour became easily possible. The size of an estate 
in Tanzania and Kenya may be anywhere between 600 and 4,000 
hectares. Keeping in vievj the economic viability and the fact 
that agave flowers once in ton years and after flowering the 
plant dies out, it is considered that the minimum size of a 
plantation for this country could be 100 hectares in order to 
enable phasing out of planting for rmintaining continuity of 
production. Agave starts giving' economic returns from the 4th 
year of planting. Because of this reason, the area under young 
and bearing agave can be kept at 30 and 70 ha respectively in a 
plantation of 100 ha. There could be an annual rotational 
programme of planting in one-seventh of the area of bearing 
agave (i.e, in 10 ha per year). Adding another 5 hectares under 
nursery, roads, buildings etc., the total size of a unit may be 
105 hectares. It may bo stated in this connection that the 
plantings of agave crop are nvade with bulbils on suckers, because 
seed is usually not available due to rare flowering, 

22.5,36 Meaningful research on this crop has emanated from 
the East African countries, particularly the United Republic 
of Tanzania and Kenya. Optimum conditions for the successful 
cultiv=^tion of the crop on scientific lines have been determined 
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and in spite of the very limited opportunities that ariss in 
the crossing of different species due to lack of synchronization 
of flowering and long intervals between each flowering, 
improvement in effecting higher yields of fibre by evolving 
high yielding varieties by crossing was attempted in 
Tanzania. As a result, a hybrid (viz. 11,648) is now 
available with all the ideal characteristics of a high 
yielding type, such a prolific leaf production, rigid leaves, 
smooth margins, rapid growth and early development, hardiness 
and adaptability, easy^c^ltivation, responsiveness to high 
doses of fertilization /good leaf dimensions, The only flaw 
with this hybrid is that it is not very resistant to diseases 
and pests, especially the zebra disease and weevil attack. 

The hybrid has a high yield potential upto 79.0 tonnes of 
fibre per hectare in a cycle of about ll years i.e,, about 
7 tonnes of fibre per hectare per year. 

22.5.37 Very little research work on this crop existed in 
the country and the crop has been grown on the basis of 
knowledge derived from other countries. An Expert Subcommittee 
was appointed by the ICJC in 1959 to examine matters relating 
to increasing production of agave fibre. It recommended the 
establishment of a Central Research Station for this crop. 

It also recommended that an area of 20,000 hectares should be 
brought under agave cultivation in the States of Uttar Pradesh, 
Madhya Pradesh, Bihar, Orissa, West Bengal, Maharashtra, 

Andhra Pradesh and Karnataka. Orissa and Bihar wera to have 
4,000 ha each and the remaining States, 2,000 ha each. The 
Union Ministry of Agriculture and Irrigation initiated action 



on the various recommendations made by the Committee, For 
carrying out research, a Central Sisal Research Station was 
setup at Bamra in Sambalpur District of Orissa in 1962.. A 
model scheme was circulated among the concerned States, but 
the practical effect bears no proportion to the envisaged target. 
The Bamre research station is an ICAR station and works under 
the control of the Central Jute Research Institute, Barrackpore. 
Besides Bamra, some of the State Governments maintain their own 
agave farn^s, whose number is approximately like this: Orissa 10, 
West Bengal 3, and one each in Madhya Pradesh, Bihar and 
Andhra Pradesh, 

22.5.38 The Expert Subcommittee mentioned above had estimated 
India’s annual requirement of agave fibre at 15,000 tonnes, A 
committee, in October 1965, comprising officials of the Ministry 
of Defence, Ministry of Commerce, Planning Commission and 
Ministry of Agriculture considered the defence needs of agave 
fibre and put them at 1,000 tonnes over and above civilian 
requirements. Very recently, the Indian Institute of Foreign 
Trade, which conducted a study and survey of Orissa for export 
potential, assessed the annual requirement of agave fibre at 
l6,000 tonnes. This combines and corroborates the earlier two 
estimates. The current estimated annual production being 2,500 
tonnes, there is a deficit of 13,000 tonnes. The deficit has 
always been met by resort to imports. The imports varied 
between 3 and 7 thousand tonnes between 1961-62 and 1968-69 and, 
therefore, even these wore not sufficient to meet the country’s 
full needs. It is only in 1969-70 and 1970-71 that the imports 
have increased to 10 and 13 thousand tonnes respectively. Even 
now, it is said that about 40 per cent of the installed capacity 
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in the rope manufacturing industry lies idle and some of the 
units are mixing inferior material in preparing agave ropes. 

The country has managed to export some quantity of manufactured 
ropes and twines in spite of its tight internal supply 
position. The export of rope was about 70 tonnes in 1966-67 
and 680 tonnes in 1968-69. As the situation is today, the 
foremost need is for self-sufficiency rather than to aim for 
export. If 40 per cent of idle capacity is also taken into 
consideration, the total requirements for the present will 
work out to be 22,400 tonnes. One can easily expect to 
double this requirement by 2000 AD. 

22,5.39 If the present production of 2,500 tonnes comes 
from 3,000 ha, the prevailing standard of yield works out 
to be of the order of 0.8 tonne/ha. An yield standard of 2,5 
tonnes/ha has already been attained at vdth the 

package of improved practices of ccultivation, Keeping this 
in view, it seems justified to assume an yield rate of 1 
tonne/ha even to begin with. At this rate, the area required 
to meet the present need v/ill be 22,400 ha. An area of 22,000 
ha has already been recommended earlier by the 1959 Expert 
Subcommittee and, therefore, it seems quite sufficient to make 
a beginning with this much as a target. In course of time when 
the general yield of plantations can be made to rise to 2,5 
tonnes/ha, an area of 20,000 ha itself v;ill be able to give an 
outturn of 50,000 tonnes, which is even slightly higher than the 
target for 2000 AD. Agave hybrid number 11,648 has an yield 
potential of 7 tonnos/ha. If it is popularised in India, it 
could change the perspective so much that the area under agave 
may have to be even reduced at some later stages. However, 
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such a contigency will arise only after the achievement of 

practical results. Meanwhile, the Ministry, of Agriculture and 
and 

Irrigation/the Department/ of Agriculture of the States concerned 
should once more attempt to fulfill the targets of area as laid 
down by the 1959 Expert Subcommittee, It will also be worthwhile 
to try some xerophytic types in area of scanty rainfall, specially 
Rajasthan, The ICAR may have to give preliminary attention for 
research in this regard before the States are actually asked to 
take up agave cultivation in dry areas, 

22,5,40 It has already been shown that the minimum viable unit 
of agave plantation has to be of .105 ha. Land ceilings being 
enforced in almost all States leave very little scope for 
individual ventures of this size. The competition from Tanzania 
and Kenya is also real because of which even some of the 
prosperous individuals who possess large estates do not like to 
risk investments. Even then, we are not in favour of direct 
governmental involvement. Therefore, the only alternative left 

r- 

• 

for this purpose is the formation of cooperatives co’nsisting of 
small enterprising farmers. Insofar as the land problem is 
concerned, some of the Government lands could be considered for 
allotment to such societies on nominal rent. A hundred-hectare 
farm is expected to give a net inc me of about Rs BO,000 per year 
on an average, even when production a.s calculated in the range 
of 0,8 to 1.75 tonnes/ha. This includes the contribution of 
fibre as well a s proceeds from bulbils and suckers (Appendix 
21,5-Statement V). This can give an average income of Rs 1,000 
per month per head to a group of 6 persons. Agricultural 
graduates will have an advantage over others to manage this crop 
because of the many technicalities involved both in crop 
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production as well as fibre extraction and, therefore, such 
a venture can open a new avenue of self-employment for them. 
As such, agricultural graduates should be given preference 
in establishing agave plantations. 

22,5,41 One of the bottlenecks that is being encountered 
in the expansion of the area under this crop is the non¬ 
availability of sufficient quantities of planting material. 
Madhya Pradesh and Bihar have face ^ lifficulties in the 
procurement of planting material of the existing standard 
type A_qa ve s is ala na . Even Orissa is not in a position to 
meet its requirements for achieving the annual targets of 
plantation. At present, it is left only to the Sisal 
Research Station, Bamraj v^hich is not able to meet the full 
requirernenos of Various States. It is necessary that 
nurseries for planting material are established in every 
State in order to make them self-sufficient in this regard. 
This can be done directly under the aegis of the Department 
of Agriculture. The nursery stations can also be made to 
undertake adaptive research work pertaining to their 
respective regions. The Bamra Sisal Research Station of the 
ICAR can make only the initial supply of desirable varieties, 
otherwise it should concentrate only on research problems 
without involvement in the seed multiplication or supply work 
in general. The immediate supply work will have to be planned 
on the basis of high yielding varieties already popular in 
other countries. While selecting these, due care will have to 
be taken about their climatic suitability for different parts. 
However, the country should also plan for initiating its own 
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breeding work. Seed setting in this crop seems to require cool 
climate, which is not available at Bamra. Because of this reason, 
it is necessary to setup a substation at a higher altitude. 

It has been suggested to us that vivekanand Laboratory, Alraora , 
Uttar Pradesh, may be an ideal site. However, we leave open the 
matter of choice of station to the ICAR, 

22.5.42 Breeding work has to aim at evolving such varieties 
which are suitable to the country from the point of view of yield, 
quality of fibre and resistance to pests and diseases. Some 
nutritional disorders like leaf wrinkling, leaf tip die back, 
chlorotic mottle and banding-disease are rampant bn agave in this 
country. These require attention, because their rectification 

by itself can increase yield by about 10-15 per cent. Another 
problem which needs attention v/ith regard to this crop is the 
improvement of soils in order to render them more productive. 

This is necessary because the crop is mostly grown on poor soils; 
the idle lands which we have proposed for further extension will 
also be mostly marginal or sub-marginal. The Sisal Research 
Station at Milingano (Tanzania) is understood to have built up 
expertise in the field of agronomy and decortication techniques. 
Arrangements could be made with this and some other similarly 
advanced research institutions for training facilities for our 
scientistJaiBo that they can introduce the latest knowhow in their 
research efforts, 

22.5.43 Extension of area under agave is being planned more 
or less from a scratch. Research knowledge directly applicable 
to the conditions prevailing in this country is not available at 
present to an appreciable extent. It will be advantageous if the 
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basic work is continued tc be done for the time being at 

Bamra Substation of the JARI, Insofar as the States are 

concerned, it has already been suggested that each State 

should have its own station with facilities for raising 

nursery and doing adaptive type of research work. However, 

for the propagation of agave in dry conditions,the Central 
Rosa arch 

Arid Zone/lnstitut b n at Jodhpur and the University of Udaipur 
or any other agricultural ^aiversity, which may be established 
in Rajasthan, should undertake the responsibility of connected 
research work. The technological aspects relating to agave 
should be continued to be-dealt with by the Jute Technological 
Research Laboratories, 



6 SWiMARY OF CONCL.JSIONS AI'JD REOO,/}/S'lDATlOlMS 


22,6.1 The targets of area and yield for the various 
commercial crops as contemplated for 2000 AD are presented in 
Appendix 22.6 - Statement I. The present position has also been 
indicated for the sake of comparison. The salient features 
pertaining to area changes are stated below; 

i) The major:.areas under groundnut will have to 

continue under rainfed conditions only. Because 
of this reason, the extension of area under 
groundnut should be effected as far as possible, 

(a) in such parts which receive rainfall of 10 
to 20 cm per month in three or all of the 
Southwest monsoon months of June to September or, 

(b) where it is 20-30 cm per month in two of these 
four months (i.e. B2 -C 4 /C 3 ) or, (c) in the south 
where the rainfall of September to November ranges 
between 5 and 20 cm per month (Sept 20-30cm, 

Oct,20-30 or 10-20cm, Nov 5-lOcm),^ 

(Paragraph 22.1.7) 

ii) The area increase in sesamum crop should 

preferably take place in such rainfall zones 
where the Southwest monsoon months involve rainfall 
month 10 to 20 cm or 20 to 30 cm for at least one 
month (i.e,, between B1 and Cl types of rainfall 
patterns), 

(paragraph 22,1.8) 

iii) The area increase for niger should take care of 
the possibility of utilising the wheat fallows 
of Madhya Pradesh. 

(paragraph 22.1.9) 

iv) 50 per cent of the total proposed area for 

brassicas should come under irrigation. The 
crop in Uttar Pradesh should get utmost attention 
in this respect, 

(Paragraph 22,1.11) 

v) Safflower can suit paddy fallows in majority of 
the paddy growing areas. It can be a fit 
substitute for lathyrus in Madhya Pradesh, Bihar 
and V/est Bengal. 


(Paragraph 22.1.13) 
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vi) Soyabean can be considered as one of the 

substitute crops in such areas where rainfall, 
though high, is not adequate for paddy all 
through. It can be considered with irrigation 
even in other situations in preference to 
pulses like horsegram. 

(Paragraph 22.1.16) 

vii) Out of the total area of 2,0 Mha under sunflower, 
only 0.75 could be put under irrigation, the 
rest will have to be raised under rainfed 
conditions as an early kharif crop in general 
(wherever possibj.e) and late Khari F crop with 
the help of September-October rains in the 
south. 

(Paragraph 22.1,13) 

viii) Sugarbeet could be specially considered in the 
northwestern parts comprising Jammu 8. Kashmir, 
Himachal Pradesh, west Uttar Pradesh, Punjab, 
Haryana and Rajasthan, 

(Paragraph 22.2.12) 

ix) For sugarcane, about a million ha have to bo 
added in the Peninsula and 1.5 Mh’a in other 
parts, Uttar Pradesh and Bihar can certainly 
take in more area but the needs of other 
promising States like Madhya Pradesh, Orissa 
and irrigated parts of Rajasthan should also 
be given due consideration. 

(paragraph 22.2.10) 

x) The districts of west Uttar Pradesh bear the 
same promise for cotton grov/ing as is obtained 
in the States of Punjab and Haryana, An 
allocation of 0.8 Mha has been made for these 
districts. Cotton growing may also be 
encouraged in Vifest Bengal, Bihar and Orissa. 

In these parts, the crop can be taken during 
the period December to April and, therefore, 
can be easily fitted into the paddy fallows. 

(paragraph 22.4,9) 

xi) Irrigation is at present the most important 
factor for increasing jute yields and eighty 
per cent of the proposed jute area is,therefore 
recommended to be irrigated. Further, out of 
the remaining 0.2 Mha 0.1 Mha. may be brought 
vvfithin a more assured rainfall distribution, 



which in practice involves a sowing date 
not later than the 15th of May, This may be 
tried on an experimental basis, and for this 
purpose early maturing varieties may be used. 

(paragraphs 22.5,11 & 22.5.13) 

xii) Ramie plantations may be established in the 

Himalayan West Bengal, Assam and other suitable 
parts of the north eastern States. It could be 
tried even along the west coast. The advantage 
of starting these plantations could be given to 
small farmers by encouraging them to form 
Cooperatives. Planting material sufficient for 
the purpose may be produced in time. 

(Paragraph 22.5.25) 

xiii) The Ministry of Agriculture and Irrigation should 
ensure the fulfilment of the area targets under 
agave recommended by the Expert Subcommittee 
appointed by the Indian Central Jute Committee in 
1959 

(paragraph 22.5,37) 

22,6.2 Recommendations on general, research and developmental 
aspects of oilseed crops are as under:- 

i) Due attention should bo given to all oilseed field* 
Crops in order to increase their production 
capabilities. Many of the kno'vn results of 
research should be extended to them immediately 
and in the case of groundnut and brassicas, 
extension efforts should aim at covering the entire 
area with useful practices as quickly as possible, 

(Paragraph 22.1.4) 

ii) Groundnut; As it may not always be possible 

to allot the best lands to this crop,agronomic 
techniques to be developed should bo able to 
give maximum possible returns under different 
kinds of soil. The crop could be given an early 
start in the Kharif season with the help of 
irrigation, at least in some'project'arSas as 
an experiment. 

(Paragraph 22.1.7) 

iii) In order to raise the yield standards of groundnut, 
it is necessary (a) to develop better drainage 
fields in high rainfall areas, (b) to take all 
possible measures for conserving soil moisture 
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in low rainfall areas, (c) to adjust growing 
season to fit into local rainfall rhythm and 
(d) to increase plant population per unit 
area . 


(paragraph 22.1.7) 

iv) Sesamum: In the case of sesamum the main 

strategy for increasing the yield will be the 
improvement of drainage conditions in high 
rainfall areas and the better utilisation of 
rainfall facilities elsev/here. 

(paragraph 22.1.8) 

v) Mger: High yielding Ethiopian varieties could 
be introduced directly after testing or used 
for improvement of Indian varieties through 
hybridisation. 

(Paragraph 22.1.9) 

vi) Soyabean: For popularising soyabean, an 

alternative to the exotic varieties can be 
to try the indigenous hilly varieties. The 
latter have the advantage of being accepted 
as a pulse, while the former do not have this 
and, therefore, indigenous varieties can be 
sold as pulse when the oil industry fails to 
utilise due quantity. Researches in this 
direction are desirable. Attempts to introduce 
disease resistance in new varieties, specially 
against mostiic should continue. 

(Paragraphs 22.1.15 & 

22 . 1 . 16 ) 

vii) In the extension programme of soyabean, the 
spheres of utility of this commodity, should 
also be expanded. For example, popularising 
a blended mixture of v^heat and soyabean fl.ours, 
putting to use the soyabean flour: and meal in 
Confectionary articles and exploiting soyabean 
for the manufacture of vegetable milk are some 
new Uses. It raay be pointed out here that 
groundnut cake has also the same potentialities. 

(Paragraphs 22,1.15 & 
22.1.2C(i) 

viii) Sunflower; Seed-setting, seed viability and 
.oil content of seed require to be improved. 
Since better pollination through the agency 
of honeybees could be an effective answer xo 
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proper seed-setting this factor should be studied 
thoroughly. Other responsible factors, if any 
for seed-setting and viability should also be 
studied, 


(Paragraph 22.1.17) 

ix) Utilisation of oilseed cakes* Cotton seed and 

rice branj which should rightly be given preference 
for obtaining oil: are at present used for 
livestock feeding. Extension agencies should 
see that the farmers get accustomed to feed 
their animals with the cake or meal of these 
subsidiary products which are equally nutritive 
or even better, ■ 

(Paragraph 22.1.19) 

x) The full utilisation of cake or meal of all the 
oilseeds in general is an imperative necessity, 
because if the cake is not disposed it will 
discourage the further offtake of oilseeds for 
crushing and in turn to the very cultivation 
of oilseeds themselves. The maximum utilisation 
of cakes should be for livestock feeding. 

Utilisation of cakes as manure and for preparation 
of germicides and pest repellants may be developed 
and popularised. Internal demand and export 
may be properly balanced so that annual fluctuations 
in the quantity exported are avoided as far as 
Dossible« 

(paragraph 22,1.20) 

Organisation: For giving proper attention to 
oilseed crops, there is need for four well- 
coordinated wings, one each to deal with (a) 
field crops, (b) subsidiary oil bearing 
products of field crops, (c) oil-bearing 
shrubs and trees and,(d) byproducts of oil 
industry. These wings may be set up both on 
the research and production side^ i.e., in the 
ICAR as well as in the Union Ministry of Agriculture 
and Irrigation, A similar operational set-Vp may 
be created in the State Departments of 
agriculturel universities on research side. A 
Central Technological Laboratory for oilseeds 
and their byproducts is also necessary and 
this may function under the ICAR, 

(Paragraph 22.1,21) 

xii) Each State should be fully responsible for 

research as well as developmental work on the 
oilseed crops of their region. Regional 
coordination should in the first instance be 


xi) 


Agriculture 
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resfesrch iGsul'ts on ntw vari.Gt.iGS or other aspects have so tar 
been reported by research workers in that area and, therefore, 
there is scope for new varieties and practices. Similarly, it 
should be possible to raise the standard of yields in other 
parts of the country by identifying the existing causes and 
removing the same* The impact of research on the qualitative 
and quantitative improvement of hookah , chewing and snuff 
types of tobacco has been considerably limited, 

22,3.13 Research work in the direction of finding high 
yielding varieties ox hybrids and new agronomic techniques, 
as reflected in the recent attempts with mutants and spacing 
trials, requires to be given more and more importance in order 
2 to improve yields per plant as well as per unit area of land, 
c The attempts have to be multidirectional including breeding, 
agronomy and plant protectinn. -It is -necessary that due 
emphasis .is given in future research work to all kinds of 
tobacco (usagewise, i.e, whether meant for cigarette, bidi , 
hookah, chewing or snuff). Research work is also required 
to be planned for evolving varietal and agronomic practices 
for air-cured tobacco, such as Burley, l\iatu etc. These 
tobaccos can be developed with advantage for export purposes. 
Fluffy, air-cured tobaccos with low tar and nicotine are 
presently in demand and since their use in cigarette 
manufacture is on the increase, demand' for these types of 
tobacco is likely to go up. Natu and Lanka tobaccos are 
known to be aromatic in nature and, therefore, these are 
likely to be preferred for blending in cigarette manufacture. 
Their cost of production is low. Hence, exploring the 
possibilities of utilising these is a worthwhile direction 
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iii) Research activities other than breeding 
should be made the responsibility of the 
agricultural universities in order to render 
effective solution of regional problems. 

Breeding aspects in sugarcane presents, of 
course, a special problem, viz., that of 
flowering, because of which Coimbatore has to 
continue to play a central role in hybridization 
work. Hebbal (Bangalore) is another station 
not far away from Coimbatore which has shewn 
promise in this type of work and it may also 
be fully developed as a companion station to 
Coimbatore, Heobal can specifically look to 
the breeding needs of the southern States 
and Coimbatore should have an all-India slant, 
more directed to northern needs. The Sugarcane 
Research Institute, Lucknow, has to develop 
as a sister station alongwith Coimbatore 
specialising in selection and development of 
suitable variettjss after the ’fluff* stage for 
the northern parts of the country, 

(Paragraph 22.2.6) 

iv) Multiplication and distribution of disease- 
free planting material of sugarcane should be 
given special attention because the existing 
stock Is highly degenerated and disease- 
ridden, 

(paragraph 22.2,8) 

v) The developmental activities pertaining to 
sugarcane should be the responsibility of the 
Director of Agriculture oh a uniform pattern 
in all the States including Uttar Pradesh. 

The Departments of Agriculture should look 
to all round development of sugarcane - whether 
it is f^' >gar or qur or khandsari manufacture. 
Even industrial aspects with regard to the 
prr action of sugar or gur or khandsari may 
/by be rooked after/the Department of Agriculture 
by creating a special cell for the purpose, 

(Paragraph 22,2.8) 

vi) Sugar factories should be encouraged to 
participate directly in promotional and 
advisory activities on the developmental side 
as much as in procurement activities in their 
concerned areas to the maximum possible extent. 
It should be made mandatory for the factories 
to have a Cane Development Wing for this 
role. Such a winq in every factory should have 
a Gane Development Officer in the same way 
as a, Chief Chemist or a Chief Engineer, The 
functions of such a wing should relate to the 
provision of all inputs including credit in 
the factory area. It should advise growers 



on all aspects of sugnrccne culciv;'.tion.. . It 
should have :ts c-.vn inoch-ni.:..-d, cr.i v il'.ble 
for operations on the growers' fielus at 
appropriate charges. In short, a very effective 
and intimate two-way direct contact between 
the grower and miller should develop. Governmental 
involvement in these matters should be limited 
to a supervisory role, 

(Paragraph 22.2.9) 

vii) Tobacco; Varietywise and usagewlse area and 

production statistics of tobacco has to be collected. 
Collaboration between the Directorate of Economics 
and Statistics, Ministry of Igriculturo and 
irrigation and Directorate of Statistics and 
Intelligence - ..in the Department of Central 
Excise and Customs is desirable for this purpose. 

(Paragraphs22<,3.5) 

viii) Future research work should bo in the direction 

of achieving higher yields per plant and per unit 
area of land under all kinds of tobaccos. Air- 
cured and/or aromatic tobaccos like Burley, Natu 
and Lanka which have better appeal from export 
point' of ~view need encouragement. The 'Agricultural 
\inivorsities of the tobacco grov;ing regions 
should be increasingly associated in future 
research work. Some specific aspects which require 
investigation are; (a) avoidance of harmful effects 
of irrigation on leaf quality due to the presence 
of chemicals in irrigation water, (b) biological 
control of pests and the role of harmless chemicals 
for use in plant protection work, Org., fungicides 
of organic origin and (c) elimination or reduction 
of carcinogenic or other harmful properties of 
tobacco, 

(Paragraph*22,3,13 and 
22,3.14) 

ix) Grading of tobacco leaves should be made 

compulsory, whether the product is meant for 
export or internal consumption. The system, of 
grading tobacco leaves according to position 
on plant should be investigated with due regard 
to the economic operation of barns. 

(Paragraph 22,3,14) 

x) The Ministry of Agriculture and Irrigation 

together with the concerned State Governments 
should make a review of all developmental 
activities (including extension and training) 
in order to make the development organisation 
effective in every important tobacco growing 
district for increasing production of all 
kinds of tobacco. 


(Para gra ph 22.3.17) 



xi) 


Cotton: There i$ need to study why the cotton 
crop in Madhya Pradesh and Maharashtra is not 
able to perform as well as in Gujarat under 
the same pattern, of rainfall distribution 
since irrigation does not fully explain the 
existing difference in performance. 


(Paragraphs 22,4.4, 

22.4,5 and 
22.4.6) 


xii) The districts of poor performance of cotton, 

where sure support of irrigation is called for 
are Aurangabad (Maharashtra), Belgaum. 
Gulbarga, Dharwar (part), Bijapur, Raichur 
Bellary, Chitradurga (Karnataka), 
Mahaboobnagar., KUrnool and Anantapur 
(Andhra Pradesh) . Judicious use of rainfall 
and irrigation water, one supplementing the 
other, is the keynote on which future strategy 
should be based. This applies to other 
areas also in general. 


(Paragraphs 22.4.6, 

22.4,7 and 
22.4.8) 

xiii) In order to fix proportion between long, 

medium end short staple cottons for the sake of 
a production programme, it is necessary 
to make a periodical review of the domestic 
as well as export demands. More of medium 
and short staple cottons may be required in 
future and suitable high yielding variettds. 
have to be bred for the purpose. 

(Paragraph 22.4.15) 

xiv) The results of practical utility already 
available should be fitted into suitable 
agronomic and plant protection practices 
in the different regions. The emphasis in 
future years should be/make every State tackle 
its own research and developmental problems 
with the involvement of the Agricultural 
University and Department of Agriculture, 

For purposes of inter-^tate consultation and 
cooperation the important cotton growing 
states can be formed into groups as follows; 


(a) Punjab, fferyana, Rajasthan and Uttar 
Pradesh. 


(b) West Bengal, Bihar and Orissa, 

(c) Gujarat, Madhya Pradesh and Maharashtra, 

(d) Karnataka, Andhra Pradesh and Tamil 
Nadu, 



It is not sufficient it the Contrrl Cotton 
Research Institute, Nagpur lias few substatii^ns. 

It is moro important that it also develops 
a working partnership for solving regional 
problems with the concerned agricultural 
universities, 

(Paragraph 22.4,17) 

xv) Wherever feasible, adjustment of cropping _ 

season may be considered from the , view point of 
insect or disease free period also on the same 
analogy as the 'Potato Seed Plot Technique*. 
Methods of biological control may be investigator, 
developed and popularised. Cooperative pesr 
management practices involving the whole village 
approach should be encourao'^d, 

(Paragraphs 22,4.18 and 
22.4.19) 

xvi) Breeding work should also take into 

consideration some special requirements like 

(a) varieties which can withstand the effects 
of high soil moisture in high rainfall areas, 

(b) varieties for early sowing under such high 
rainfall conditions, (c) varieties with gossypol 
free seed, (d) increased oil percentage in^ 
seed without detriment to quality or quantity 
of lint and (e) varieties with fibre suitable 
for blending with synthetic fibres. Suitable 
combination of agronomic and plant protection 
schedules is also required to be developed for^ 
making the varieties yield their best in high 
rainfall areas, Developin(^ varieties and agronomi 
and plant protection techniques for cotton 
cultivation during the months of December to 
April in West Bengal and the adjoining States 

of Bihar and Orissa should also.engage 
attention, 

(Paragraphs 22.4.19, 

22.4.21 and 
22.4.22) 

xvii) The Cotton Technological Laboratory should_ 

continue to study all facets of fibre quality 
and treatment which will promote the use of 
cotton varieties for blending purposes and 
incorporate easy care properties even in pure 
cottons, 

(Paragraph 22.4,22) 

xviii) Bast fibres: The comparatively low price of 
jute and allied goods is an adv-'--^ ge which 
has to be maintained by con+’ .^us attention to 
productivity as this.is tf only way to save 
this crop from competition from other sources. 
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New uses of jute end allied fibres such 
as textiles, flooring and construction 
materials, woolleniscd goods should receive 
constant attention. Woollenised goods 
in particular may have a great attraction 
in this country as well as other similar 
developing countries because of their 
low cost. 


(Paragraph 22.5.5) 

xix) Developmental measures s'hould be intensified 
in order tb bring home to the farmer the full 
benefits of research work and provide him 
with allf necess^y inputs and extension 
agencies should^pecially geared up for this 
purpose. Extension agencies have to educate 
farmers that they can use the ideally stored 
seed up to two years rather than seexing 
renewal every year. Extension agencies should 
impress on farmers that well stored seed may 
be used upto two years, and annual renewal 
/net is/necessary. This will relieve pressure 

on the demand for fresh seed and enable a 
larger coverage with the same amount of seed. 

(Paragraph 22.5.16) 

xx) The most important problem that needs attention 
in the case of sannhemp is to break the 
barrier of self-sterility and bring forth 
durable hybrids or synthetics. Another 
is the breeding of varieties separately for 
green manuring and for fibre purposes. The 
third important problem relates to a special 
seed multiplication programme to overcome 
deterioration caused by cross pollination, 

(paragraph 22.5,30) 

xxi) The Jute Agricultural Research Institute 

(JARI) and the Central Ramie Research Station. 
Sorbhog (Assam) should continue to be responsible 
for research work on ramie for the time being. 

It is necessary that the mesta and sannhemp 
growing States should themselves be made 
directly responsible for research work on 
these crops through the involvement of their 
agricultural universities. The JARI should 
play only a coordinating role. Insofar as 
agave is concerned, the basic work being done 
by the Bamra Substation of the JARI can 
continue as at present. The technological 
aspects relating to all these crops should 
be continued to be dealt with by the Jute 
Technological Laboratories for the country as 
a whole, 


(paragraphs 22.5,20 
22.5..24, 
22.S.29 and 
22.5.43) 
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xxii) The minimum viable unit of agave plantation is 
105 hectares. Such plantations should be 
organised on cocrperotive lines by small 
enterprising farmers. Because of the agronomic 
and decortication techniques involved, it will 
be a fit venture for agricultural graduates 
and preference should be given to them to establish 
agave plantations, 

(Paragraph 22.5,40) 

xxiii) The ICAR institutions relating to agave should 

not directly involve themselves in multiplication 
programmes except’ for the supply of nucleus 
material. The State Governments concerned should 
liave their ovm nursery stations with facilties 
to take up research work of an adaptive nature. 

The ICAR institutions should devote their 
attention mainly to research problems, wherein 
due emphasis has to be given to breed varieties, 
which should give increased outturn, better 
quality of fibre and be at the same time resistant 
to pests and diseases. As seed-setting in agave 
requires a cool climate, the ICAR should choose 
a suitable station for this purpose at some 
higher altitude. Because the land which will 
be available for this crop will bo mostly mar<$inal 
or sub-marginal, improvement in its productivity 
should also engage attention in research programmes. 
Arrangements may have to be made for the exchange 
of knowhow on this crop from othor countries 
advanced in the cultivation of this crop. 

(Paragraphs 22.5,41 and 
22,5,42) 

xxiv) The Central Arid Zone Research Institute at 
Jodhpur and the University of Udaipur or any 
agricultural university which may bo established 
in Rajasthan should undertake the responsibility 
of research work for the propagation of agave 
in dry conditions * 


(Paragraph 22,5,43) 



APPENDIX 22.1 - CB-1 seeds 


(Paragraphs 22.1.1 nnd 
22.3.1) 

Statement I —'Utilization of Oilseeds(Percentage of 
average production during the period 
1963-64 to 1968-69) 


Oilseed 

Export 

Seed 

Eaten as 
food 

For oil extraction 

Groundnut 

0,4 

12.0 

5.8 

81.8 

Brassicas 

- 

1.5 

5.8 

92.7 

Sesamum 

- 

2.3 

19.9 

77.8 

Linseed 

- 

5.0 

7.2 

07.8 

Castorseed 

- 

5,7 

- 

94.3 

Safflower 

- 

5.6 

5.1 

4.3(a) 

85.0 

Niger 

— 

7.0 

18.0 

75.0 


(a) animal feed 
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(Paragraph 22.1.1) 

Statement II - Utilization of Oils As 

Percentage of Estimated Total 
Internal Utilization During the 
Quinquennium ending 1967-68 


I 

Oil J 

! 

1 

For 

edible 

purpose 

For ' 

vanaspati 

manufacture 

Total 

edible 

For 

non¬ 

edible 

purpose 

Total 

Qroundnut 

56.3 

25.5 

81.8 

18.2 

100.0 

Brassicas 

99.2 

- 

99.2 

0.3 

100.0 

Sesamum • 

69.6 

18.8 

88.4 

11.6 

100.0 

Linseed 

23.8 

- 

23.8 

76.2 

100,0 

Castor . 

- 

- 

- 

100.0 

100.0 

Mote i 

Informa 

tion on the use of saftiower and 

niger oils 


is qualitative in nature. It 'is said that the 
oils are used chiefly for edible purpose/ but 
there are other uses too to some minor extent/ 
e.q«/ toilet/ lighting, paints and soap. 


Source. 


(1) 1971/ Bulletin on Commercial Crop Statistics 
(1953-64 to 1968-59 - First Issue)/ 

Directorate of Economics and Statistics/ 
Ministry of Agriculture/ Govt, of India^ 

(2) 1967, Safflower - Bulletin o.l68 of 
Marketing Series, Directorate of Marketing & 
In.spection, Ministry of Agriculture, 

Government of India. 

(3) 1971/ liiger - Bulletin No. 178 of Marlceting 
Series, Directorate of Marketing & Inspection, 
Ministry of Agriculture, Government of India, 
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(Paragraph 22.1.4 ) 

Statement III Area and Production of. Oilseed Crops - 

State-wise and Crop-wise(19S9-70 to 
1971-72) 


I all-Indla) 

I 1 

- 1 _1 

[ Production j 
{% of all- 

l India) i 

1_ 

1 Yield 1 Area irrigated as % 

I q/ha I of total area 
[ j (1969-70) 

I 2 _ 1 3 ^ 


1 Groundnut 


Guj arat 

24.4 

26.4 

8.5 

1.5 

Maharashtra 

12.2 

10.0 

6.4 

1.3 

Karnataka 

12.0 

10.7 

6.9 


Andhra Pradesh20.2 

19.9 

7.7 

12.5 

Tamil Nadu 

13.5 

16.4 

9.5 

13.3 

T.otal 

82.3 

83.4 

- 

- 

PunJ ab 

2.5 

2.9 

9.1 

. 16.4 

Raj asthan 

3.0 

2.4 

6.1 

3.4 

Uttar Pradosh 

4.6 

4.0 

6.8 

0,3 

Madhya Pradesh 

6.2 

5.2 

6.4 


Orissa 

1.0 

1.6 

12.2 

- 

otal 

17.3 

16.1 



Gjrand total99,6 

99.5 

•• 



2. Sesamum 


Raj asthan 

21.9 

14.8 

1.4 


Uttar 

Pradesh 

25,5 

20.2 

1.6 

- 

Madhya 

Pradesh 

14.4 

10.0 

1.4 

- 

Bihar 

1.3 

2.0 

3.2 


Orissa 

4.2 

10.0 

4.9 

- 

T otal 

67.3 

57.0 

- 

- 

Guj arat 

5.1 

8.4 

3.4 


Maharashtra 

6.2 

7.1 

2.4 

•• 

Karnataka 

3.1 

4.5 

3.0 


Andhra 

10.3 

9.5 

1.9 


Pradesh 




Tamil Nadu 

5.2 

8.1 

3,2 

- 

Xotal 

29.9 

37.6 



Grand 





total 

97.2 

94.6 

— 
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^ APPE.<IDIX 
St .-'t cmont 



con t cl. 
ntc’. 


state 

of 

India) . 

Production 
{% of all-India) 

Yield 

a/ha 

Area irrigated as % 
of total area(69-70) 

1. 

2. 

3. 

4. 

5. 

Bihar 

10.8 

3 Niger 

16.4 

3.7 

. . 

Orissa 

15.0 

27.5 

4.4 

— 

Madhya Pradesh 

49.3 

37.3 

1.8 

- 

Maharashtra 

16.6 

11.7 

1.7 

— 

Xotal 

91.7 

92.9 

- 

- 

Karnataka 

5.4 

3.9 

1.7 


Andhra Pradesh 

2.9 

3.2 

2.6 

— 

Total 

8.3 

7.1 • 

- 

- 

Grand total 

100.0 

100.0 

- 

- 

Guj arat 

11.2 

4 -Castor 

25.4 

7.2 


Madhya Pradesh 

1.3 

1.5 

3.6 

- 

Bihar 

1.1 

1.4 

4.0 

— 

Orissa 

5,4 

12.0 

7.1 

- 

T.otal 

19.0 

40.3 

- 

- 

Karnataka 

7.8 

12.1 

5.0 


Andhra Pradesh 

68.9 

42.9 

2.0 

— 

Tamil Nadu 

2.1 

2.4 

3.7 

- 

Total 

78.8 

57.4 



Grand total 

97.8 

97.7 

- 

- 




5 Brassicas 



Punj ab 

3.2 

3.8 

5.9 

65.2 

Haryana 

4.1 

5.2 

6.2 

30.0 

Raj asthan 

8.0 

8.9 

5.5 

26.2 

Uttar Pradesh 

64.8 

65.6 

5.0 

2.1 

Madhya Pradesh 

5.9 

3.8 

3.2 

3.8 

Bihar 

2.5 

2.9 

5.6 • 

— 

Orissa 

1.7 

1.6 

4.7 

- 

West Bengal 

3.3 

2.1 

3.3 

_ 

Assam Meghalaya 





Mizoram 

4.2 

3.5 

4.2 

— 

T otal 

97.7 

97.4 
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Statonnont III Ci ntd. 


State 

Area(% of 
all-India ) 

Production 
(°/o of 

all-India) 

Yield 

q/ha 

Area irrigated 
as % of total 
area (69-70) 

1 

2 

3 

4 

5 

Maharashtra 

64.6 

6 Safflower 

73.1 2.7 


Karnataka 

•26,0 

18.6 

1.7 

- 

Andhra 

Pradesh 

8.9 

7.7 

2.1 


Total 99.5 

99.4 


— 


7 Linseed 


Uttar 

Pradesh 

40.5 

40.3 

2.6 

- 

Madhya Pradesh 

32.6 

30.2 

2.4 

- 

Maharashtra 

11,2 

8.5 

2.0 

— 

T otal 

84,3 

79.0 

- 

- 

Raj asthan 

4.0 

5.0 

3,2 


Bihar 

3.5 

6,7 

5.0 


Orissa 

1.0 

1.5 

4.0 

- 

West Bengal 

2.2 

2.4 

2.9 

- 

Karnataka 

3.0 

2.9 

2.5 

— 

Andhra Pradesh 

1.1 

0.7 

1.7 

— 

Xotal 

14.8 

19.2 


- 

Gjrand total 

99.1 



— 
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APPENDIX 22.1 contd. 
St n.t ont III c ntd . 


Crop Area Production Yield area irrigated 

(thousand (thousand q/ha ’ as % of total 

ha) tonnes) area (69-70) 


8 All India 


G roundnut 

7,231 

5,652* 

7.8 

5.4 

Brassicas 

3/361 

1,663 

5 .0 

8.0 

Sesamum 

2,383 

490 

2.1 

. 1 . 

Linseed 

1,881 

485 

2.6 


Safflower 

589 

142 

2.4 

•• 

Wiger 

483 

116 

2.4 


castor 

419 

134 

. 3.4 



16,347 

8,682 




*Production relates to ‘nuts in shell’ 
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Appendix 22*1 contd. 

(Paragraph 22.1.19) 


Statement 

VI - Area 

and Yield 

of Oilseeds 

••2000 AD 


Area 

(million hectares) 
Existing 2000AD 

Yield 

(tonne/hectare) 

Existing 2000AD 

Qroundnut 

7.23 

9.0 

0,78 

1.5 

n rassicas 

3.36 

4.0 

0.50 

1.0 

S esamum 

2.38 

3.0 

0.21 

0,6 

Linseed. 

1.88 

2.0 

0.26 

0.5 

safflower 

0.59 

2.0 

0.24 

0.5 

Niger 

0.48 

1.5 

0.24 

0.5 

Castor 

0.42 

1.0 

0.34 

1.0 

Sun flower. 

- 

2.0 

- 

1.0 

Soyabban 

- 

1.0 

- 

1.0 


16.34 

25.5 
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^pendix 22 »1 contd. 

(Paragraph 22.1.19) 

Statement VII - Production of Oil from Field 

Crops- 2000 AD 


(mil.lion tonnes) 


.QTOp 

ProductionQuantity of 

Oil 

oilseed 

available 

recovery 


for crushincr 
% (b)Quantity 

% (G) Quantity 


(]^roundnut 

13.5 

75 

lo. 

13 

28 

2.84 

Brassicas 

4.0 

93 ■ 

3o 

72 

33 

1.23 

3 esamum 

1.8 

78 

1. 

40 

40 

0.56 

safflower 

1.0 

85 

0. 

85 

23(d) 

0.20 

Niger 

0.75 

75 

0. 

56 

28 

0.16 

f-inseed 

1.0 

88 

0. 

88 

33 

0.29 

Qastor 

1.0 

94 

0. 

94 

37 

0.35 

3 unflower 

2.0 

90(^) 

1. 

80 

40 ( g) 

0.72 

Soyabean 

1.0 

50 (o) 

0, 

50 

15 (f») 

0.07 


26.05 6.42 


(a) Nuts in shell in the case of groundnut Sc seed in 
other cases 

(b) Please see Appendix 22.1 - Statement II for 
crops other than sunflower and soyabean. In 

the case of groundnut/ an additional provision of 
7 per cent has been made for manufacturing groundnut 
milk. Therefore/the percentage availability of 
nuts for oil is taken as 75, 

(c) 1973/ Indian Agriculture in Brief/ Directorate of 
Economics & Statistics/ Ministry of Agriculture/ 
Govt, of India/ 12th Edition. 

(d) Safflower oil recovery in reference (c) is given as 
40%/ but in Marketing Series Bulletin 168 of the 
Directorate of Marketing & Inspection/ it has been 
mentioned as 23% only. The latter is adopted here. 

(e) Assumed 
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(Paragraph 22.1.19) 

Statement VIII - Proj;ections of Supply of Oils 

obtained from Byproducts of Field 
Crops, Plantation Crops and Oil 
Bearing Trees and Shrubs in 2000 AD 


(million tonnes) 


Commodity 


Assumptions 


Expected 
quantity of 
oil 


1. Cotton seed 


2. Bice bran 


3. Com oil 


4. 13aj ra oil 


5. Coconut oil 

(a) 

6, Oil palm 


cotton lint production according to 
moderate yield standards (alternative 
I as discussed under cotton) =4.32 
million tonnes; seed = twice the lint; 
allowance for seed, feed and wastage= 

25% (permitting lo% cotton seed for 
animal feedingjoil recovery = 15% of seed. 

rice production =97.25 million tonnes; ' 
rice availability for bran= 90%7 
bran recovery = 5%; the quantity of 
bran available for oil extraction=8o%; 
oil content in bran=15% for raw and 
20% for parboiled rice; parboiled 
rice=2/3 of total rice production. 

maize available for industrial 
utilisation (starch manufacture)= 

2.4 million tonnes oil recovery 
—3%. 

provision for deallsd 
bajra for human consumption=l,50 
million tonnes; deoiled bajra for 
animal feed=3.75 million tonnes; deoiled 
bajra for industry=1.50 million tonnes; 
oil recovery=4% 

production of coconut oil at present= 
30,000 tonnes; ass\amed to be double 
in 2000 AD . 

proposed area=25,000 ha; oil yield= 
approx.2 tonnes 


0.97 


0,64 


0.07 


0.27 


0.06 


0.05 


7 . Oil bearing 

trees and shrubs 


1.20(b) 


total; 


3.26 


(a) Bulletin on Commercial Crops Statistics,Directorate of 
Economics and Statistics,Ministry of Agriculture & 

. Irrigation, N^w Delhi. 

(b) Vide Chapter 43 on Minor Forest Produce, 
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APPENDIX 22.2 ~ Oilseeds 

(Paragraph 22.1.2) 


Statement I - Some Important Research Problems. 


Mature of the 

!- 

Research work 


problem or the 
obj ective 

I 

1 

1 

i 

Already in 
an advanced 
stage 

Initiated 
but needs 
to be 

intensified 

Still to 
be started 

. , .. 

_J_ 

2. 

3. 

4 


a. Groundnut 


1. the formulation 

of the concept of - - x 

plant type in groundnut 
specifically for 

(i) monocropped 
rainfed areas 

(ii) multiple cropping 

(iii) Summer irri¬ 
gated cropping 

2. the problem of _ _ x 

drought resistance^ ” 

tolerance or 

evasion 

3. Increased oil ^ _ 

productivity per 

unit time per 
unit area 

4. introduction of _ ^ _ 

seed dormancy n ~ 

bunch types 

5. resistance to _ 

tikka in bunch “ x - 

types 


6 


control of 
white grubs 


X 



1 . 


Appendix 22.2 c ntc’ 
Stptor.'.ont I c nt'i., 


3. 


4. 


3 : 


2 . 


7. increasing genetic 

variation for yield ” 

determining and oil charac¬ 
ters through irradiation 

and hybridisation 
techniques 

8. companion cropping of x 

groundnut with cotton^ 
bajra/ red gram etc 

9. fertilizer response 

particularly with 
reference to phosphorus ” 

in the different 

groundnut regions 

10. effects of calcium - 

application at the 

pegging stage 

11. effects of Gypsum x 

application as a soil 
amendment 

12. effects of Boron 

application to x 

groundnut 

13. effects of Zinc — 

application to groundnut 

14. water requirement studies — 
on the summer irrigated 

crop 

15. physiology of sensitivity - 
to water stress and 
different growth stages 

16. studies on the effects — 

of agronomic and plant 
protection practices on 

the oil content and 
quality 

17. increasing the efficiency - 
of rhizobial culture 
application in groundnut 
cultivation 

18. study of the biogenesis __ 

of oil v/ith particular 
reference to seasons and 
agronomic practices 


X 


X 


X 


X 


X 


X 


X 


X 
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Appendix 22.2 c- ntd 
St ,t om ent I c ntd , 


1 - _ 2 . _3^_ 4. 


19. 

developing varieLies showing 
resistance to Aspergillus 
flavus or to aflntoxin 
production 

- 

X 

- 

20. 

survey of conditions of 
cultivation favouring 
aflatox in production 

- 

X 

- 

21. 

seed dressing of groundnut 
kernels against soil and seed 
borne diseases and pests / to 
eliminate patch-y stand 

X 

■ 


• 

CM 

CN 

plant population density 
studies with reference to 

-- 

X 

- 


fertilization and use of 
implements in intercultural 
operations 




23. 

developing suitable harvesting 
implements for groundnuts 


X 


24. 

develcDping groundnut pod 
drier 

- 

■ - 

X 

25. 

developing a separate 
eigronomy for seed 
production 

— 

- 

X 

26 . 

developing plant protection 
schedules against 





(i) collar rot 

X 




(ii) bud rot virus 

— 


X 

(iii) rosettee virus 



X 


(iv) puccinia rust 

- 

X 

- 

b. 

Kapeseed & mustard 




27. 

developing the "plant type" 
Gonc^t separately for 





(i) multiple cropping (brown 



X 


sarson, raya). 




(ii) mono cropping (raya) 

“ 

- 

X 

CO 

CM 

problem of drought resistance, 
tolerance or evasion 

- 

- 

X 
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App^nc’ix 22.2 c •ntd. 
St^tomont I c "ntd . 



1. 

2. 

3. 

4. 

29. 

increased oil productivity 
per unit time^ per unit’.area 

- 

X 

- 

30. 

evolving a toria variety of 

80 days maturity for 
cropping before wheat. 

— 

X 

— 

31. 

evolving brown sarson 
varieties for rainfed and 
frosty conditions 

— 

X 

— 

32. 

plant Protection measures 
against 





(i) aphids 

X 




(ii) alterneria 

X 




(iii) phyllody 

- 


X 

33. 

plant P'opulation density 
and fertilizer studies on 
irrigated raya* 

- 

X 

- 

34. 

studies on water requirement 
for raya and brown sarson. 

- 

- 

X 

35. 

studies on the amount of 



X 


nutrients utilized by one 
tonne yield of raya. 




36. 

evolution of synthetics in 
brown sarson and toria. 

- 

X 

- 

37. 

evolving low erucic and high 



X 


erucic types. 



t 

38. 

assessment of tolerance of *" 
sativa for drouoht 
and salinity. 

mm 


X 

39. 

sulphur fertilization of 
rapeseed - mustard. 

- 

X 

“T 

40. 

canopy structure and plant 
geometry in raya. 

- 

- 

X 

41. 

development of varietal 
blends in raya. 

- 

X 
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St.-'tornont I c ntd. 


1 , 


2 , 


42. exploitation of heterosis 
in raya 

43. artificial synthesis of 
B. iuncea 

44. effect of minor elenents 
particularly zinc on raya 
yields 

45. induction of drought resistance 
by seed and plant treatments 

46. detoxification of mustard 
cake through chemical and 
microbiological treatments 

c. sesamum 

47. development of "plant type" 
concept separately for 


(i) 

mono cropped rainfed ' 
areas 

(ii) 

mixed cropping 

(iii) 

multiple cropping ' 

(iv) 

irrigated £abl or 
summer cropping ' 

after paddy ' 

(v) 

semi arid cultivation ' 
in Raj asthan. ' 


48. problem of brought resistance/ - 
tolerance or evasion' 

49. increased oil production — 

per lonit time/ unit area 

50. physiological distinctions - 

between khariJ_/_ rabl and 
summer irrigated types 

51. developing "hybrid - 

sesame" 

52. evolution of specific short - 

duration, fertilizer responsive 
types for cultivation in 
succession to paddy in 
eastern coastal peninsular 
region. 
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2 


53. 

increasing 
above 6o% 

oil content 


54. 

decreasing 

oxalic acid 



content in 

the seed coat 


55. 

plant protection measures 



against 




(i) 

Xantho monas 

X 

(ii) 

Pseudomonas 

X 

(iii) 

Ma G r oph omi na 

w 

(iv) 

Phyl1ody 


(v) 

Antigastra 



• 

56. developing a decuticllng 
machine for sesamum seeds to 
obtain seed cake for use in 
edible protein manufacture 

57. companion cropping programme 
with other crops 

d. Linseed 

58. developing "plant type" 
concept separately for 

(i) alluvial region's 

(ii) peninsular regions 

(iii) ultra cultivation 

59. problem of droyght resist¬ 
ance/ tolerance or evasion 

60. irxcreased oil production 
per unit time/ per unit 
area 

61. causes of low yield under 
altera cultivation 





2b0 


research results on ntw varieties or other aspects have so far 
been reported by research workers in that area and, therefore, 
there is scope for new varieties and practices. Similarly, it 
should be possible to raise the standard of yields in other 
parts of the country by identifying the existing causes and 
removing the same. ' The impact of research on the qualitative 
and quantitative improvement of hookah , chewing and snuff 
types of tobacco has been considerably limited. . 

22.3.13 Research work in the direction of finding high 
yielding varieties ox hybrids and new agronomic techniques, 
as reflected in the recent attempts with mutants and spacing 
trials, requires to be given more and more importance in order 
to improve yields per plant as well as per unit area of land. 
The attempts have to be multidirectional including breeding, 
aaronomy and plant protecti'Vi. It is .necessary that duo 
emphasis.is given in future research work to all kinds of 
tobacco (usagewise, i.e, whether meant for cigarette, bidi , 
h ookah. chov^ing or snuff). Research work is also required 
to be planned for evolving varietal an;] agronomic practices 
■for air-cured tobacco, such as Burley, 'Natu etc. These 
obaccos can be developed with advantage for export purposes, 
luffy, air-cuicd tobaccos with lovj tar and nicotine are 
presently in demand and since their use in cigarette 
manufacture is on the increase, demand for these types of 
tobacco is likely to go up, Natu and Lanka tobaccos are 
known to be aromatic in nature and, therefore, these are 
likely to be preferred for blending in cigarette manufacture. 
Their cost of production is low. Hence, exploring the 
'Ossibilitics of utilising these is a worthwhile direction 
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1 . 


2 . 


73. plant protection 
measures against 

(i) semilooper 
(ii) jassids 
(iii) bacterial blight 

74. cheap method of detoxifying 
castor cake 

f. Safflower 

75. developing the "plant 
type" concept in 
saff leaver 

76. problem of drought 
resistance tolerance or 
evasion 

77. increased productivity 
of oil per unit area/ 
unit time 

78. cultivation of safflower 
in soils with high 

79. evolution of high 
yielding synthetics 
or composities 

80. evolution of this 
hulled varieties 
with high oil 
content 

81. methods of nitrogenous 
fertiliser application to 
obtain beneficial 
response 

82. effective machinery 
for dehulling safflower 
seeds 

g. SunflOl^;er 

. the "plant type" concept 
in sun flov/er (multiheaded 
n-inn1p> headed) 


^ _4. 


X - 

X - 

- X 

— X 


X 


X 


X 


X 


X 


X 


X 


X 


83 


X 
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Stcitement I condd. 


2. 3 


84. problems of drought 
resistance/ tolerance 
or evasion 

85. increased productivity 
of oil per unit area/ 
per unit time 

86. causes of bad filling 
of seeds in the central 
zone of heads 

87« studies on insect 
pollinators and 
effects of be'^^iivos 
on yield and seed setting 
of sunflower 

88. effects of moisture 
stress at different 
stages of growth 

89. water requirement 
studies 

90. studies on the amount 
of nutrients removed 
by one tonne- of 

seed yield 

91. developing a threshing 
machine 

* extent of linoleic and 
other unsaturated fatty 
acid contents in the oil 
of sunflower crops grown in 
the different seasons and 
regions 
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APPENDIX 22.3 _ ToblcCO 

(Paragraph 2 2,3.1) 

Statement I - Trenl of Consumption of 

Tcb'^cco Prc. lucts in In.ilia 

(thousanC .tonnes) 



1950-51 

1960-61 

1970-71 

Cigarette tobacco 




Virginia flue cured 

10 

23 

43 

rjatu/ Burley etc 

10 

19 

29 

Total 

20 

42 

72 

Bicli tobacco 

52 

73 

84 

Chewing tobacco 

50 

62 

51 

Hookah tobacco 

54 

43 

2 8 . 

Cigar & cheroot 

2a 

20 

15.5 

Snuff 

4 

5 

4.5 


200 245 255 


Total tobacco 
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Appendix ^2,3 (cont-l.) 

(Paragraph 22.3.3) 

Statement II - Area, Production and Yield of 

Virginia and Other Tobaccos 
During 1940-41 to 1970-71 


■^rea == thousand ha 

production = thousand tonnes 

yield = tonnes/ha 


Quinquennium 

ending 


Virginia 


1 Other than 

1 Virginia 

r“ 

Total 


Area Prod¬ 
uction 

Yield 

i A 

j Area 

1 

Produ¬ 

ction 

YieldjArea 

f 

Pro¬ 

duc¬ 

tion 

Yiel: 

1945-46 

4.2 

32 

0.76 

316 

2 82 

0.39 

358 

314 

0,88 

1950-51 

55 

39 

0.71 

2 86 

221 

0.77 

341 

260 

0.76 

1955-56 

74 

53 

0,72 

281 

204 

0.73 

355 

2 57 

0.72 

1960-61 

87 

65 

0.75 

306 

227 

0.74 

393 

292 

0.74 

1965-66 

108 

84 

0.78 

301 

2 54 

0.84 

409 

338 

0,83 

1970-71 

149 

103 

0,69 

2 84 

251 

0,88 

433 

354 

0.82 
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APPENDIX 2 2.'I- Gctt.n 


(Paragraphs 22 ,. 4.2 ~ 22 , 4 * 6 ) 

Ar _a, Irrigation ani Distributivin of Districts (a) 
un'''’.or Ditf^'rcnt Rainfall ani Yiol.i Ranges of 
Cotton .(19,68-69 to- 1970-71) 


Sta.to 

Rainfall 

pattern 

D.istrict 

Percen¬ 
tage 
ixriga¬ 
te rl area 

(b) 

Area 
un lor 
cottc^n 
(thousan'"'. 
hectares) 

Ojtton area RYI 

as p(;r cent { 

of 

Distr-ict li-ll- 
gross In Tia 

crcjppecl cotton 
area area 

% (c) 

1 

2 

3 

4 

5 

6 

7 8 


(c) 



A4/A3 






Gujarat 

E4 (A3B1)E4 

Bulsar 

2.0 

17 

5,3 

0.22 

144 


' A2' 







Gujarat 

E4 (A2B1C1)E4 

Surat 

6,6 

98 

20.7 

1.28 

115 

Ma dhya 








Pradesh 

E4 (A2C2 )B4 

Ra jqarh 

0.9 

44 

10.7 

0.58 

64 


E4 (A2B1C1)E4 

Heshangaba 

d 0,2 

34 

7.8 

0.44 

56 


E4 (A2B1C1054. 

Sehore. 

0.3 

12 

2,5 

0.16 

40 

Maharash¬ 

E4 (A2B2)E4 

Chanda 

6.02 

36 

5.0 

0.47 

66 

tra 








Rajasthan 

E4 (A2C2 )E4 

Jhalawar 

0.2 

23 

7.0 

0.30 

71 



total 


2 47 


3.23 



A1 






Ma dhya 

E4(A1B1C2)E4 

Shaj apur 

0.4 

69 

18.6 

0.90 

66 

Pra lesh 

.E4 (A1B1C2 )E4 

bewas' 

0.6 

61 

17.2 

0.80 

79 

Maharash¬ 

E4 (A1B1C2 )E4 

Wbrdha 

0.5 

177 

40.5 

2.31 

42 

tra 

E4 (A1B1C2)E4 

Nagpur 

1.3 

86 

15.4 

1,12 

65 

Andhra 

E4(A1B1C2)E1 

A'lilabad 

0.01 

83 

14.0 

1.09 

51 

Pradesh 

E3 

. 






Gujarat 

E4 (iMBlC2)E4 

Baroda 

19.3 

249 

44.7 

3.26 

192 


E4 (A1B1C2 )E4 

Broach 

13.8 

219 

47.4 

2.86 

15‘i 

E4 

(A1B1C1D1)E4 

Sabar- 

18.8 

109 

22.0 

1.43 

152 



kantha 







E4(A1B1C2)E4 

Kaira 

7.6 

54 

11.1 

0.84 

160 


E4 (A1B1C2 )E4 

Panch 

6.1 

28 

5.3 

0.37 

150 



Mahals 






Raiasthan 

E4 (/.1B1C2 )E4 

Banaswara 

0,2 

23 

9.4 

0.30 

93 

E4 (A1B1C1D1)E4 

Chittor 

55.4 

21 

5.2 

0.27 

100 



to ta 1 


1,189 


15.55 
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2 3 4 5 6 7 8 




B2 






Ma dhya Prale sh 

E^i (B2C2 )E4 

Ujjain 

0.3 

59 

12.4 

om 

55 

* 

E4 (B2C2)E4 

Char 

4.8 

48 

9.2 

0.63 

62 


E4(B2C2)E4 

Rati am 

2.2 

35 

10.9 

0,46 

54 


E4 (b2C2)E4 

Jhabua 

5.1 

25 

7.1 

0.33 

66 


E4 (b2C1D1)[E4 

Mandsaur 

4.8 

15 

2.5 

0.20 

56 

Maharashtra 

E4 (B2C2)E4 

Yeotmal 

0.3 

347 

42.8 

4.54 

57 


E4(B2C2)E4 

Nanded 

0.4 

210 

27.8 

2.75 

55 

Gujarat 

E4 (B2C2)E4 

Banas« 

kantha 

20.6 

22 

2.4 

0.29 

150 

Rajasthan 

E4 (B2C2)E4 

Bhilwara 

75.6 

29 

8.0 

0.38 

97 

E4 (B2C2 )E-i 

Udaipur 

60.9 

10 

2.5 

0.13 

70 

. 


total 


800 


10.46 




B1 






Madliya Prad.ash 

E4(B1C3>E4 

East Wimar 

0.8 

134 

30.5 

1.75 

58 

E4(B1C3)E4 

West Nimar 

2.3 

121 

18.5 

1.58 

86 

• 

Maharashtra 

S4 (B1C3 )'E4 

idmr ua ti 

0.07 

367 

50.9 

4.80 

55 


S4(B1C3)E4 

i*.kc;la 

0.1 

338 

42.1 

4.42 

45 


E4<B1C3>E4 

Perbhani 

0.3 

272 

27.2 

3.56 

47 


E4 (BlC3)E-i 

Buldana 

1.3 

255 

35.7 

3.33 

61 


E4(B1C3)E4 

Jalgaon 

2.3 

2 50 

29.3 

3.27 

67 


B4(B1C3)E4 

Dhulia 

7.2 

7 5 

10.0 

0.98 

70 


E4 (B1C3)D1E3 

Bhir 

4.2 

51 

6.2 

0.67 

50 


E4 (B1C3)D1E3 

Osmanaba 1 

0.1 

47 

4.2 

0.61 

56 

Karnataka 

D1E3 (C2D2)C1E3 

Eharwer (f) 

0,04 

118 

20,7 

1.54 

58 


(BlC3) 






E4 (B1C3) D1E3 

Bi dar 

Nil 

13 

3.2 

0.17 

52 

Gujaro c 

E4 (B1C1D2 )E4 

3urendra~ 

7.0 

296 

42.9 

3.87 

85 


E4(B1C1D2)E4 

nagar 

Ahmedabad 

8.6 

208 

33.1 

2.72 

12 5 


E4(BlCia2)E4 

Rajkot 

44.3 

80 

10.4 

1.05 

156 


E4 (BlClb2)E4 

Mehsana 

22.2 

67 

8.6 

0.86 

204 


E4 (BlC2bl)E4 

Junagarh 

47.3 

33 

5.2 

0.43 

201 


E4 ( B1C2D1)E4 

Bhavnagar 

30.2 

32 

5.1 

0.42 

153 


E4 (B1C1D2)E4 

Jamnagar 

37.1 

20 

3.2 

0.26 

151 

Haryana 

E4 (B1C2D1)E4 

Karnal 

97.4 

15 

1.8 

0.20 

161 


total 


2,792 


36.51 



372 


Apponriix 22.4 c ntri 


1 

2 

3 

4 

5 

6 

7 

8 

Mahcira shtxa 

E4 (Oi)E4 

i'^uranqaba 

7.2 

205 

14.6 

2.68 

56 

Karnataka 

DIES (C4)D1E3 

Belgnurn 

13.2 

119 

12.3 

1.56 

44 


E4 (C4)D1E3 

Gulbarga 

Nil 

52 

4.1 

0.63 

56 

hn ahr a 

E4 (C3D1)C1D1E2 

Guntur 

44.8 

11 

1.1 

0.14 

98 

Pradesh 

E4 (C3D1)D1E3 

r^ahbeob- 

nagar 

0.7 

11 

1.0 

0,14 

27 

Punjab 

E4 (C3D1)E4 

Sangrur 

97.9 

39 

6.1 

0.51 

258 

E4 (C3D1)E4 

Patiala 

95.0 

22 

4.3 

0,29 

2 4 


E4 (C3Dl)R4 

Ludhiana 

99.0 

19 

4.0 

0.25 

27 5 

Haryana 

E4 (C3D1)E4 

Jind 

99.7 

15 

4.4 

0.20 

159 

Uttar Pradesh 

E4 (C3D1)E4 

Aligarh 

99.0 

12. 

2.0 

0.16 

119 



total 


505 


6.62 




C2 






Maharashtra 

E4 (C2D2)D1E3 

Ahne-lnagar 

24.7 

27 

2 .0 

0.35 

92 

Karnataka 

DIES (C2D2 )C1E3 

Dharwar (f) 

0.04 

110 

20.7 

1.54 

58 


(BIGS) . 








E4CC2D2)D1S3 

Bijapur 

2.3 

158 

11.0 

2.07 

33 

Punjab , 

E4 (C2D1E1)E4- 

Ferozpur 

99.2 

155 

14.9 

2.03 

337 

E4 (C2D1E1)E4' 

Bhatinda 

97.9 

119 

14,3 

1.56 

32 8 


‘E4 (C2 D1E1)E4 

^imritsar 

98,6 

25 

4.3 

0,33 

2 39 

Haryana 

•E4 (C2D1E1)E4 

Hissar 

99.7 

154 

10.5 

2.01 

293 

E4 (C2D1H1)E4 

Ru'htak 

98.0 

11 

1.6 

0.14 

172 

Rajasthan 

■E4(C2D2)E4 

Ajmer 

85.0 

12 

2.8 

0.16 

109 



total 


779 


10.19 




Cl 






Maharashtra 

E4 (C1D3)D1E3 

Shrlapur 

61.7 

11 

0.9 

0.14 

156 

Karnataka 

• E4 (C1D3)D1E3 

Raichur 

Nil 

2 67 

25.5 

3.49 

59 


DIES (C1D3)D1E3 

Bollary 

0,8 

113 

10.7 

1.48 

60 

• 

DIES (C1D3)D1E3 

Chitra du rga 3.6 

46 

10.9 

0.60 

57 

An'Ihra* 

E4 (C1D3)D1E3 

Kurnoo] 

0.3 

144 

12.6 

1,88 

3"' 

Pradesh 

DIES (C1D3)D1E3 

Anantapur 

0.9 

33 

3.6 

0.43 

34 

Gujarat 

E4 (C1D1E2 )E4 

Kutch 

26.0 

■ 45 

7.5 

0.59 

177 

E4 (C1D3)E4 

/..mroli 

■45.0 

19 

3.7 

0.25 

154 



total 


67 8 


8.86 



Anpin'''ix 22,4 contild 


373 


1 


2 

3 

4 5 

6 

7 

8 




D4/D3 





Tamil ] 

^Jadu i 

D1E3 (D4)B1C2D1 

Tirunelvcli 

14,0 85 

15.3 

1.11 

80 




D2 





Tamil 

Naou 

S4 (DeE2)E4 

Ramanatha- 

18,1 75 

11.6 

0,98 

74 




puram 







D2B2 (D2E2)C2D1E1 

Madurai 

20.8 33 

5.2 

0.43 

154 

Rajasthan 

E4 (D2E2 )E< 

Ganganagar 

99.9 110 

8,1 

, 1.44 

132 




total 

218 


2.85 





D1 





Tamil 

Nadu 

D2B2 (D1E3)C2E2 

Coimbatore 

56.3 95 

11.7 

1.24 

2 86 




grand tc;)tal 

7, 405 




(a) 

Districts considered 

in this statement are those which 

have 



an area of 10,000 ha 

or more un'ler 

cotton. 




(b) 

Data 

relate to the fo 

1lowing years 

• 

• 





Uttar 

■ Pradesh; Maharashtra; l»n-dhra 

Pradesh; Karnataka; 




Haryana; Punjab and R 

.aj as than 

- 1969-70 





dhya Pra de sh 


- 1971-72 





Gujarat 


- 1969-70 





Tamil 

Na^Tu 


- 1957-68 




(c) 

Total 

average all-India area of cotton (1968-69 

- 1970-71) is 


7, 646 

!,000 ha. Total 

areas as given in column 5 

will be less 



than 

this, because col, 5 relates 

to only such ' 

districts which 


have 

an area, of 10,000 ha or more 

• 





(rl)/District yields ejq.)resse;l as % of all-India, All-India average 
yield of cotton for 1968-69 - 1970-71 = 117 kg/ha, 

(e) Such titles indicate highest category of rainfall in June- 
Soptember period, 

(f) portion is under C2D2 and an(Jther portion of the district 
is under B1C3, 

/RYI (Relative Yield Index) = 
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Appgni^ix 22.5 - contd. 

(paragraph 22.5.Id) 

Statement III - Area, Production and Yield of 

i.lesta (1965-66 to 1971-72). 





area 

production 

yield 

.. thousand 
.,.thousand 
.. quintals■ 

hectares 

tonnes 

''hectare; 


Area per 

cent 

Production 

Per cent of 

Yield 

State 

o f 

all-Indig 


a 11-India 


West Bengal 

61 .1 

19.1 

60,6 

28.7 

9.92 

B i ha r 

35.1 

11.0 

26.6 

12.6 

7.58 

Orissa 

25.1 

7.9 

20.8 

9.9 

8.29 

Northeast 

20.8 

6.5 ■ 

17.4 

8.2 

8.-37 

region 






total eastern 





parts 

1—. 

ro 

44.6 

125,4 

59.4 

8.82 

Andhra Pradesh 88,6 

27.8 

59,1 

23.0 

6.67 

Ma ha rashtra 

49.7 

15,6 

15.0 

7.1 

3,02 

Karnataka 

23.2 

7.3 

7.6 

3.6 

3.27 

Madhya 

14.5 

4,5 

3.8 

1.8 

2.62 

Pradesh 






Others 

0.8 

0.3 

0.2 

0.2 

- 

All India 

318.9 


211.1 


6.62 












/.pp GAd ix. 2?;. 5 (contd. ) 

(Paragraph 22.5.26) 

StateiiTant IV Area, Production and Yield of Sannhernp 

(1965-66 to 1971-72) 


area = thousana hectares 
production =t ho us and b o nne s 
yield= quintals/hectaro 


State 

Area 

par cent 
oi all- 
India 

product-^on 

per cent 
of all- 
Indi a 

Yield 

Uttar Pradesh 

50.7 

36.0 

23.0 

36.6 

3.35 

Madhya Pradesh 

29.3 

13.0 

10.3 

16.4 

3.46 

Mah<;.rashtra 

21.5 

13.0 

6.2 

9.9 

2.80 

Raj as than 

15.2 

9.2 

• 4.7 

7.5 

3.09 

Bihar 

7.3 

4.7 

3.3 

6.0 

4.37 

Orissa 

7.4 

4.5 

r o 
• O • o 

9.2 

7.84 

Andlira pradesli 

6.7 

4.0 

2.2 

3.5 

3.28 

Karnatalia 

4.5 

2.7 

1.5 • 

2.4 

3.33 

punj ab 

•4.4 

2.7 

1.2 

1.9 

2.73 

Haryana 

3.2 

1.9 

0.9 

1.4 

2.01 

Uest Bengal 

1.3 

1.1 

1,4 

2.2 

7.78 

Guj ar-Tt 

1.7 

1.0 

1,0 

1* 6 

5.38 

Other St3.tes 

2.0 

1.2 

0.9 

1.4 

- 

All“India 

165.7 


62.9 


3.00 



^pendia ' 22.5 (condd ) 
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APPJ)iIDIX 22.6 

(Par:*Oi aph 22,6.1) 

Ai'aa and Yield Targsts of Various Comfflercial Crops - 2000 AD 


Crop 

AreaCl'l 

.r go ted 

Yield (ton: 

13s/ha) 


Reference 



present la 

present Targeted 

T. 

able Appendix 

Para¬ 

graph 

gi oundnut 

7.23 

9.00 

0.78 

1.50 

- 

22.1 Stat.VI 

22.1.7 

sesaiivom 

2.38 

3.00 

0.21 

0.60 

- 

t! 

22.1.3 

iiiger 

0.4G 

1.5G 

0.24 

0.50 

- 

It 

22.1.9 

CciS GOP 

0.42 

1.00 

0.34 

1.00 

- 

II 

22. UO 

3rassicas 

3.36 

4.00 

0.50 

1.00 

- 

It 

22.111 

linseed 

1.88 

2.00 

0.26 

0.50 

- 

II 

22.112 

safflovjer 

0.59 

2.00 

0.24 

0.50 

- 

II 

22.113 

soyaboen 

- 

1.00 

- 

1.00 

- 

- 

22. U 6 

sanflower 

- 

2.00 

- 

1.00 

- 

- 

22.118 

sugarcane 

2.59 

5.00 


82 

- 

- 

22.210 

suganboet 

- 

0.50 

- 

40 

- 

- 

22.212 

tobacco 

0.45 

0.55 

0.83 

1.60 

- 

- 

22.317 

cotton 

7.60 

11,50 

0.12 

0.46 

22 

.7 

22.19 

22.411 

jute 

0.78 

1.00 

1.26 

2.60 

- 

- 

22.ai3 

22.516 

nest a 

0.32 

0.32 

0,66 

1.25 

- 

22,5 Stat.m 

22.520 

raiTiie 

- 

0.01 

- 

~ 

- 

- 

22.524 

s annhenip 

0.17 

0.17 

0.38 

0.76 

- 

22.5 Stat.IV 

22.529 

flax 

- 

0.005 

- 

- 

- 

- 

22.532 

agave 

0.003 

0.02 

0.80 

2.50 

- 

- 

22.539 

total area 

20.253 

44.575 
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HCRTICULTURAL CROPS 

Various fruity tuber, bulb and vtiqc cable crops 
have been dealt with in tl-.is Ch^ter,. Important crops like 
mango, banana, citrus, papaya, guava, apple, grape, pineapple, 
walnut, potato, sweet potato, tapioca, onion and garlic have 
been considered individually and the rest in a collective 
manner. In addition, there is an assortment of commodities 
which are added to vegetables in cooking or salad 
preparations and are grown v/ith t^ie same intensive care as 
vegetables proper. Some of these can be grouped under 
condiments and spices. Important among these arc ginger, 
turmeric, chillies and coriander. Edible mushrooms are 
also utilized as vegetal^les. All of these have been 
dealt with in this chapter. Crops under floriculture 
and aromatic and medicinal plants, which require 
comparatively small areas but intensive care have also been 
considered. 
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1 FRUIT CROPS 


23.1,1 Fruits serve as a natural source of vitaadns and 
.Tiinerals • These also suppleinoni: the carbohylrares and 
proteins to varying degrees deoonding upon tlcir composition. 
One of the. easiest and clieapost ways to fortify trie average 
dally diet with vitamins and minerals and some of the 
essential . e.nino-acids for millions of people in India could 
be to ensure a certain minimrarn level of intake of fruits in 
preference to medicated pills or tonics, A provision^of 30 
grams of fruits per day has been indicated in the 'improved 
diet at a moderate cost' in A^ppendices 9,9 tOj,9,l2 of Chapter 
9 on Nutrition, it has been emphasised in th.at cliapter that 
cultivation of less expensive but nutritive fridts sliould 
be encouraged and there was necessity for evolving high 
yielding and short duration varieties of the more common fruits. 

23.1.2 i\ccording to land-use statistics published by the 
Directorate of Economics & Statistics, Ministry of Agriculture 
and Irrigation (EES), the area under fndts, fresh and dry, 
was 1,45 Mha in 1970-71. This estimate docs not take into 
account the area under scattered trees and is, therefore, 
incomplete. It is estimated that the area under these crops 
would be of the order of 1.8 Miia at the end of the Fourth 
Five Year Plan. The target set for the Fifth Five Year Plan 
is 2.3 Mlia, The estimated production of fruits at the end 

of the Fourth Five Year Plan is being put at 9,2 million 
tonnes and the target for the Fifth Plan has been fixed at 

10.2 million tonnes. Assuming that the existing area is 
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between 1,5 to 1,8 Mha and that it would bo possilile to 
raise it to two to two and a half tines/ the erea under 
fruit crops v/ould be of the order of 4 Mha in 2000 AD. 

23,1,3 In our view, there is a possibility of doubli'io 
the present yield level of these crops by various 
developmental rncasures and as such trieir product!i'jn coul.l 
be pushed to more than four times of tlTC: existing level 
by 2000 AD, Ais such in our view, it is possible to stc j 
up the production of fruits by the turn of the century 
not merely to meet the rapidly rising internal demand but 
also to realise substantial exportable surpluses. The 
scope for stepping up exports of fruits has been broadly 
indicated in Chapter 12 on Export Possibilities and 
Import Substitution', The choice of fru^its for ejqjorts 
has so far been confined only to a few major items like 
banana, mango, citrus and walnuts. It is necessary to 
diversify exports both in terms of items and destinations. 
The export demand for fresh fruits has to be considered 
together with demand for preserved and processed fruit 
products. In fact, through canning, pickling and the 
preparation of jams and jellies, various kinds of indigenous 
fruits, which might not have an appeal ordinarily in fresh 
form in foreign markets or which cannot stand a long 
transit owing to their perishable nature, have a very 
good chance of being accepted in other countries. As a 
necessary step to e>pand the country's export trade in 
fruits, a standard procedure may be evolved for the Indian 
Embassies to enable them to maintain a constant survey of 
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the changing tastes and requirements abroad so that the 
production programmes within the country could periodically, 
be given the required orientation. The processing aspects 
of fruits are considered separately in Chapter 57 on 
P 3 :occssing and Agro-Industries, The future prospects of 
processed products are promising even within thu cuuntry/ 
particularly in defence establ.ishmc nts , 

23.1.4 The extent of expansion of the cultivaticaa of various 
fruit crops as envisaged here is such that it would require 
the backing of a well-organised jnultiplication and distribution 
programme of the planting material. Chapter 47 on Seeds deals 
with some of the important problems in this regard. It has 
been considered very necessary to establish a chain of progeny 
orchards from breeder co foundation and certified seed stages. 

It has been contemplated that tlio supervision and promotional 
measures with regard to progeny orchards must bo the 
responsibility of State Governmorits. It has also been suggested 
that detailed codes could bo laid down v/ithin the purview of 
the Seeds Act to regulate multiplication and distribution of 
seed and planting material of fruit crops through progeny 
orchards. 

23.1.5 A very serious problem which the fruit growers face 
is the menace of birds and monkeys. Round the clock vigil is 
usually maintained for a good part of the day in season by 
employing human labour for the purpose of seating them away, 
V^bich adds up to the cost of production and reduces tiie margin 
of profit. Besides the quality of fruits is substantially 
impaired. In the case of birds, it is easy to develop 
electronic devices for raising alarm, but it has been found by 
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experiments th;:t the birds got accustci.ice te these and do not 
got influenced in t he long rxin. Insofar as mc:iile.ys arc 
concerned/ there have bOi;.n attempts to trap ch.om an leave 
them furtlicr av/ay. In practice/ this- is nc solution. The 
potential for loss is merely transfcrrcl from one area to 
another and then it has been ebserved that these creatures 
eirc G3pal)le of returning to tl'Cir old places v;ithout rrrech 
time~lag. There is a feeling that laying baits for 
destruction is another way of preventing the loss to crops/ 
but when viewed in terms of ecological balance/ its disturbance 
in one direction has repercussions in creating an imhalancc 
in some other direction. Even the problem of depredations 
as faced today is partly the result of erecting an ecological 
imbalance by ruthless destruction of forcstS/ because of 
which animals have been denied their natural habitat. 

Therefore/ the long term and scientific solution really lies 
in restoring the natural balance, . VHo have emphasised the 
need for afforestation in Chapter 42 on Production & Social 
Forestry and it is our hope that increased afforestation 
through various means in different areas v;ould help In 
creating the required ecological balance, Alongside/ the 
Indian Council of Agricultural Research (ICAR) could 
profitably consider a programme of research on the utility 
and maintenance of ecological balance so that necessary 
modifications could be made from time to time in order to 
mahe the plan of afforestation or other allied methods more 


effective 
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23.1.6 In the context of the expansion programme of fruit 
cultivation, as also that of vegetables and othc.r horticultural 
crops, a question that comes to the foreground is to create an 
cffectivc official machinery to promote and organise tine 
related activities. It has to be acknowledged that the rtates 
which have felt the neaessity of separate Dopartrent of 
Horticulture, have alrc:ady done so, e.g., Jartinu & Kashmir/ 

Uttar Pradesh, Himachal Pradesh and Karnataka. Other f'tates car 
follow suit according to need. We do not desire to put forth 
the view that an identical pattern of developmental organisation 
must exist in every State, but v;hat we should like to emphasise 
is that the horticultural wing should be strong enough in 
every State, It should bo loft to the choice of the States 
concerned whether the subject should bo handled by the 
Department of TWgriculturc or it should bo looked after by an 
independent Department, If the effectiveness of the 
horticultural wing is ensured , the criticism that the set up 
is weak in many of the States ait present would have been met 

to a very great extent. 

23.1.7 The impact of ceiling laws on the size of fruit 
groves and orchards requires to bo considered at this stage 
because it is an important factor which would exert an influennr^ 
on the farmers* decisions to take to the cultivation of fruit 
crops. The guidelines drawn up on the basis of the conclusions 
of the Chief Ministers’ Conference on Ceiling on Agricultural 
Holdings held on July 23/ 1972/ at New Delhi/ indicated a land 
coiling of not exceeding 54 acres (21.9 ha) for lands other 
than those having the facility of irrigation. It was laid down 
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that the.existing orchards might be treated as dry land and 
no additional allowance should be made for thorn. Banana 
plantations/ guava gardens and vineyards were not to be 
treated as orchards. The S.tates have framed t-L-ir iojiIce 
within this general frame work. Assam Government has exempted 
large scale citrus cultivation in compact blocks exceeding 
50 biqhas (6.7 ha) as existing on January 1, 1955. 

The Jammu & Kashmir Government has exempted orchards subject 
to the payment of an annual tax. In Madhya Pradesh, an 
exemption has been given for land up to 5 acres (2.0 ha) 
used for orchards or mango groves forming a compact block 
of not less than such an area or as might be proscribed 
from time to time. In West Bengal, an extra allowance up to 
2 ha has been made for orchards. But for exemptions like 
those, groves and orchards have to be treated v;ithin the 
usual ceiling. Because of this field crops and fruit 
crops would be competitive rather than cornpler-entary to each 
other. There lies a danger that farmers in general may not 
like to put in large part of their area under fruit crops, 
which would result in limiting the size of a grove or an 
orchard. It may even become necessary to make special 
efforts in future to induce the farmers to put atleast a 
little part of their area under fruits. In order to be able 
to do so, a clear idea is required as to the minimum economic 
size of an orchard and also with regard tothe comparative 
economics of raising a food or commercial crop .as against 
a fruit crop. Another inducement, which, could be thought 
of, is to provide extra assistance to the fruit growers in 
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the form of specicil loans. Such assistanoo is very necessary 
to make them iri/ ost in a venture that starts’ . iving income 
after a considerable time lag. 

23.1.8 Fruit trees occupy area in the form of groves, 
orchards or small clusters. Isolated trees are also found 
scattered in various kinds of situations includicvg house 
compounds and along the r oads and canals. Sorre fruit plants 
are 'cultivated like a field crop, e.g,, banana, pineapple 
and strawberries. The DES publishes (a) area and production 
of banana and papaya and (b) area of mango, citrus, pome 
fruits, grapes and other fruits. Besides these major fruit 
crops, the country grows a very large variety of fruits. 
Appendix 23.1 - Statement I gives the average annual exports 
of fri-iits from India during the period ' 1967-68 to 1971-72. 
Banana and mango a re conspicuous items of export among fresh 
fruits. Exports of banana exceed those of mango in quantity, 
but in terms of value Exports of both those items lie in 
the range of Rs 25-30 lakhs. Exports of banana take place 
round the year, v/hereas those of mango arc confined to its 
short fruiting season extending over 2-3 months. Walnut 
happens to account for about 70 per cent of the exports in 
value. It is desirable to concentrate attention on this dry 
fruit, which is already being exported to an appreciable extent 
as there is a good potentiality for extension of area under 
this crop. The export earnings from walnut can balance to some 
extent the imports of the other fruits, ppe'ndiX-23..,1 - 
Statement II shows that the fruits which are imported into 
the country arc dates, grapes. 


raisins., ; pomegranates, almonds. 
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pistachionut, apricots, oranges and some others. It might 

be mentioned that some of these fruits cannot be grown 

in appreciable q\-iantities because of climatic difficulties. 
Mango 

23»1*9 Mango trees offer a common sigdnt in the form 
of groves and orchards or in a scattered manner throughout 
the greater part of the country'. Orchards of grafted mangoes 
are usually confined to such places v/hcrc the pro luce can 
easily be marketed. It is reported that in Sahargmpur and 
Varanasi districts of Uttar Pradesh seedling trees of 
inferior quality constitute as much as 50 to 70 per cent 
of the area under mango. This could he taken by and large 
to be equally true of the entire country. The groves of 
seedling mango arc usually old and in a neglected state. 

The owners look after them only during tlic fruiting season. 
These groves are dvv'indling, because those are; cut for v;ood 
at a faster rate than their replantation^ specially in 
areas in the neighbourhood of plywood or packing case 
manufacturing units. It is seldom realised that seedling 
mangoes have their ov/n place and prc,-foronce in rural areas. 
Even in general, the fruit of seedling trees comes in the 
market later in the season and thus it helps to extend 
the season of availability of mango in the market upto 
August. Therefore, this variety needs to be protected. 

Felling of seedling trees has to be so regulated that only 
descrepit trees arc cut off and rate of felling should not 
outstrip that of replanting. It is important to maintain 
the correct proportion between removal and replenishment. 
Seedling mango crops have been neglected i’' .escarch and 
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.'.levalopmcuntal activities because of concentration of 
attention over the grafted ones. This imbalance should be 
corrected. 

23.1.10 Rejuvenation of old orchards is included as one 
of the programmes of horticultural development in the Fifth 
Five Year Plan propc.'Sals in the State sector, A, total area 
of c,4 Mha comprising 0.3 Mha in the plains and 0.1 Kha in 
the hills is earmarked fc'r such improvement. The. assistance 
to be provided by way of credit is expected to be about 
Rs 20 crores. The main crops for rejuvenation programme are 
mango and citrus but the mango groves would naturally have 
a major share because of the extent of area under them. In 
the Case of mango, methods of crown and side-grafting arc 
already standardised. Trees of any age and size can be 
rejuvenated with superior scions, provided the bark is healthy 
and does not crack irregularly, when operated. The effective 
age limit from th® "iewpoint of economic return is, however, 
about 30 years. The technique is popularly known as 
'top—working */ w hereby a now scion top is made to utilise the 
extensive root system of a large old tree, which is required 
to be cut down above the trunk level. The old tree begins 
a new life with a better crown material, grows vigorously and 
has no difficulty in bearing fruits profusely or in having a 
long span of life, ITie method of top-working can be profitably 
applied to seedling mango trees of 30 years or less preferably 
in areas with easy conmunication links with market places. 

The object in general should be that the orchards of grafted 
mangoes preponderate in such aread which have easy marketing 
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vantage, whereas the policy should be to plant seedling 
mangoes in the interior, ^inothcr v.’ay of improving the,- existing 
groves or orcliards c.^uld be to intcrplant them with the now 
material of known pedigree and when the nev; treo'S come tC' 
fruiting stage/ the girl ones could be cut dov/n. yor top-v/orking 
as well as ordinary'- grafting/ it is nccessair/ tc train a 
large number of mails capable enouc;h to perform custom service 
in budding and grafting. A vigorous extension programing: will 
also be necessary to educate people to replace their inferior 
trees and groves. 

23.1.11 The position of graft mango orchards is comparatively 
better/ but even these require more attention. The area/ botdi 
under seedling mango and the grafted mango needs to be d.oubled 
because of the importance of the fruit. Undoubtedly/ tlio area 
increase will have to be thought of in various congenial 
regions throughout tiio country. Community lands like those 
^f the panchayats and the areas in the central plateau c.vcring 
Madhya Pradesh/ south Bihar and adjoining Orissa, v/hich have 
been reclaimed from 'shifting cultivation'/ could be considered 
in this context. There v/as a time when seedling mango trees 
were a common sight along highways, but the preference now 
is for timber trees like sisam (Dalberqia sisso ). It is 
worth making experimental trials on the comparative merits 
of planting road and canal sides with mangoes and other 
kinds of trees in order to determine feasibility and 
proportion of various interplants. 
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23 ♦1.12 On research side/ the problems which have not been 
fully solved as yet and/ therefore;-/ have been impeding 
improvcrient arc those relating to the biennial bearing and 
malformation of the vegetative and floral shoots, these are 
considered below.: 

i) Biennial bearing: Almost all the popular 

commercial varieties except neclum , bangalora 
and rumanl of South India/ are prone to the 
phenomenon of biennial bearing. These varieties 
arC/ however/ poor in fruit quality. On the other 
hand/ the north Indian varieties/ vjhich V.avo 
excellent fruit quality/ arc not regular in 
bearing. Modern hybridization techniques have 
opened up a ray of- hope and a hybrid between 
neelum and dashehri called mallika has alr;eady 
been evolved/ which has an increasing tendency 
towards regular bearing. This approach requires 
to be tcnacicously pursued until it becomes 
possible to release a good number of hybrids 
capable of bearing annually. 

ii) Malformation: No problem on mango has received 
so much attention as mango malformation which if 
left unchecked would wipe out the mango industry 
in the north. Fortunately/ its incidence in the 
South is negligible at present. This malady is 
attributed mainly to a fungus, Fusarlurn monillformo . 
Auxin imbalance within the plant is also suggested 
as a possible cause. Spraying with NAA 
(naphthalene acetic acid) has given some cure, 
though not on a consistent basis. However/ 
basic control or elimination of the disease is 
still not in sight and, therefore, continuous 
research efforts are still noc’ded. 

23.1.13 It may be surprising to note that, even for such 
a popular'Crop, the real scientifically proven varieties are 
very few. All the plants giving similar fruit characteristics 
arc generally grouped under a variety, e.g., ’langra , but the 
clones may vary in relation to productivity, discase-rcsistancC/ 
adaptability, quality and flavour, e.g,, Bihari lanqra and 
Banarasl lanqra . Almost all Indian variotit^s arc the results 
of local selection made during several centuries. Proper 
screening of varieties is, however, very necessary. Many 
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stations under the All India Coordinated Project on Fruit 
Iirprovement are collecting germ plasm. Systematic search 
should be made for high yielding quality clo ies of choice 
commercial varieties in all parts of India for building 
up nucleus material for f\.'rthor production of uniform and 
reliable planting material. Use of polyernbryonic rootstocks 
would further ensure uniform) performance in future pls.ntations ♦ 
These steps will enable introduction of genetic uniformity 
in the plants and increase production in a short time* 

23.1.14 Breeding efforts have also to go on alongside for 
evolving newer and better varieties. The introduction of 
annual bearing as a stable character has already been emphasised 
earlier. Dwarfness in plants is considered to be a very 
desirable characteristic these day's. Some polysmbryonic 
varieties like Vellai Kolumban and Clour have shown promise 
as dwarfing rootstocks. Use of such rootstocks should be 
standardised to ensure dwarf plants enabling higher plant 
density and production besides better management of orchards. 
Building up of genetic resistance to pests and diseases and 
introduction of different maturity periods are some other 
lines of work. Certain mango cultivars like lanqra ; 
dashehri and chausa show profound self~incompatibility which 
would considerably"facilitate the breeding programmes/ as 
a large number of crosses can be made within a year without 
resort to t he process of emasculation. Along v/ith the 
programme of rejuvenation/ suitable agronomic technioues 
will have to be developed and recommended for adoption in 
different agro-climatic regions. It is necessary to ensure 
that research on seedling mangoes is given the needed attention. 
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23.1.15 Edible banana varieties belong to genis Musa and 
have originated from the wild progenitors Musa a cuminata 
and Musa balbisiana . The latter species is comparatively 
more resistant tc drought and many diseases^ Most of the 
prevailing commercial varieties belong to M. balbisiana 
stock. M. acuminata gives fruits of bcbter guality and tlie 
exportable cavendish varieties belong to this group. The 
harvesting period of banana is July—December. The crop is 
also harvested between December and April in Andhra Pradesh 
(East Godavari) , September and March parts of Karnataka 
and April and Juno in parts of Tamil Nadu and Karnataka. 

With the availability of quick means of transport., the fruit 
becomes available to almost every part of the country 
throughout tiio year. Cold climate and ill-drained soils do 
not suit this plant. Heavy rains, strong winds and drought 
also interfere adversely with the regular seasonal pattern 
of its growth. 

23.1.16 The statewise data on area, production and yield 
of banana are presented in Aippendix 23,1 - Statement III. 

The following points are significanti- 

i) Aibout 75 per cent of area and production are in 

the Peninsula and 20 per cent in the eastern parts 
(Orissa, West Bengal and nforth-eastern States) . 
Kerala, Tamil Nadu and Maharashtra together account 
for about 60 per cent of the country's total area 
and production of banana, 

ii) Though the area is maximum in Kerala, the yield 
is poor, being only about 8 tonnnes/ha. One of 
the reasons is the large area under low yielding 
variety, nendran . Tamil Nadu records an average 
yield of 18 tonnes/ha, whereas Gujarat and 
Maharashtra are the best with yields ranging 
between 20 and 25 tonnes/ha. 
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In Tamil Nadu^ banana cialtivation forms part of tho crop 
rotation in well—drained wet lands in many paddy grooving arcaSy 
and there is a tradition of applying hitcher doses of manures 
and fertilisers. In Maharashtra and Gujarat/ the c’avcndish 
variety is grown in contiguous areas on intensive scale in 
Jalgaon and Bardoli districts respectively. Jc?lgaon district 
alone has more tlian 30/000 ha under davendish bananas. In 
Bardoli/ the area is reported to be 10,000 ha. There are 
18 cooperative fruit marketing societies in Bardoli an;3 22 
in Jalgaon and these societies control about 40 per cent 
of tho production. They meet the input requirements and 
arrange for the marketing. The societies in Gujarat have 
formed a federation viz, the Gujarat State Cooperative Fruits 
and Vegetable Marketing Federation and the societies in 
Jalgaon have formed the Jalgaon District Fruit Sale 
Societies Federation. These two federations have jointly 
organised export of bananas to Gulf countries. The bulk of 
tho banana grown in Gujarat and Maharashtra is marketed in 
Delhi and other upcountry markets, Tho intensive cultivation 
of banana backed by strong cooperatives is an important 
far :)rs ; responsible for higher yields. In Kerala, the 
bunchy top disease takes a heavy toll of the crop. Moreover, 

3 variety, nendran, which is also called as French plantain 
in many parts of the world, is widely grown in this State, 

It is a low yielder but it is preferred because a variety of 
products can be prepared from it and its fine flesh, viiich 
becomes soft in cooking. 
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2 3.1,17 The average quantity of banana exported v;qs 10 

thousand tonnes in 1968-69, In the subsequent yearsy. the 
expoirts of bananas have tended to decline considerably. It 
docs not reflect well that, out of a total production of about 
3,2 million tonnes, only a negligible quantity should be of 
G^qjortable standards. Efforts to push thv country's banana 
produce in the USSR and Japanese markets have not met with 
success on quality considerations. Concerted efforts on 
scientific lines with a view to bringing about all-round 
improvement of the crop are lacking. With an eye on profits, 
the attempt has been to get more yield by increasing the plant 
population per unit area and then sort out by grading fruits 
fit for export. A recent development/ which can alter this 
position, is that the Government of India has bocomic a mn^or 
shareholder in the reorganised Banana and Fruit Development 
Corporation Limited, which was formed in 1964-65 by the 
Governments of Tamil Nadu, Andhra Pradesh, Kerala and 
Karnataka to promote cultivation and marketing including 
export of bananas. The Government of Orissa has also become 
a member and the Governments of Gujarat, Maharashtra, West 
Bengal and Union territory of Goa, Daman & Diu are expected 
to follow suit. With the involvement of the Government of 
India, it should be possible to bring about considerable 
improvement provided the entire chain of activities 
commencing from planting to post-harvest operations are 
placed on a sound scientific base for the v/hole banana area. 
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It should be noted that the crop deserves full attention 
not only because■of export demand/ which is not expected to 
rise very high/ but also to meet the internal dcna.nt for 
a variety of purposes. The psoudostcia (central white core of 
the trunk), the inflorescence and unripe fruits arc used 
as vegetol'les, Sven the rhieomo is coo'.'.c.;:' and eaten, Tt.e 
ripe fruit/ though predominantly carbohv drate, c ^ntai-'.s us . rul 
minerals and vitandns. Its cost is wj.ttdn tte reach of 
common man and it is available almost throughout the year 
over most parts of the country. The need for supplementing 
cereal diet with potato, sweet potato and tapioca has 
already been stressed olscv;hcre. This fruit can also 
serve similar purpose. We, thoreforc, recommend that efforts 
should be made to increase area under banana considerably. 

The strategy should be to make its cultivation widespread 
with preference to small Scale production, 

23.1,18 All the banana growing States have their own units 
for research on this fruit. The Indian Horticultural Research 
Institute (IHRI) also started in'a968 a comprehensive 
research programme for banana improvement under v;hich special 
attention is given to the exportable varieties. The studies 
include investigations on the effect of planting distances 
and i^K manurial doses on yield and quality of ciavendish 
bananas (Dwarf and Robusta), improvement by breeding and 
selection, chemical weed control in banana groves, leaf 
analysis for establishing the critical level of major 
nutrients for obtaining maximum yields as well as the 
pre and post—harvest physiology of fruits. In the case 
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of this crop, package of practices right from preparatory 
tillage to harvesting have been developed for different 
regions and different situations like plains and hills. During 
the Fifth Five Year Plan period, it is proposed to popularise 
a package of improved practices in selected areas to increase 
the production of exportafcl'- varieties. Hov/ever, it is necessary 
to extend this effort to all banana growing areas on the 
lines indicated by us to meet the rising internal demand. The 
research base for this crop is satisfactory and the aim must 
be an all-round improvement in cooperation with the 
agricultural universities of the regions concerned. The 
problems which need attention are mentioned below: 

i) Spacing of plants: It has been found that dense 
plant population results in undesirable effects 
such as octopus hands or twisted fingers, lesser 
weight of hands and rotting at nock. In some 
foreign countries, spacing adopted for davendish 
varieties ranges from 1,500 to 2,000 plants per ha 
while in Maharashtra and parts of Tamrl Nadu,^it 
ranges from 3,750 to 5,000. The average quality 
and yield in Equador and Costa Rica are much 
superior despite thinner spacing. systematic 
study is neccessary with reference to experience 
in other countries. 

ii) Ratooning: The exportable varieties of bananas 
arc taken as annual crops, while second and 
sometimes third ratoons are taken in the case 
of Poovan , Mon than etc, for internal consumption 
but the ratoon yields are poor. The minimum life 
of the stand in some foreign countries is 3 years 
though in Equador and Costa Rica, it extends even 
up to 10 years. Regular trials should be 
conducted to see how best and how many ratoon 
crops can give economic returns comparable with 
an annxaal crop. 

iii) Intercropping: In some parts of the country, other 

short duration crops are taken by way of intercropping 
in banana fields. Some of these crops appear to 
compete vjith the main banana crop and arrest its 
growth and prolong the maturity period. It is 
necessary to work out in detail the agronomic and 
economic aspects of intercropping in bananas. 

Studies should be conducted on the economics of 
underplanting banana in coconut groves. 
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iv) Diseases and posts: Among the different pests 
and diseases, the incidence is very heavy in 
the case of v;ilt, bunchy top, leaf diseases, 
banana v/eevil and nematodes. Bunchy top has 
evaded solution till now, but efforts have to 
continue until some tangible results arc 
obtained. In the case of leaf diseases, leaf 
spot (Sigatoka) is quite acute in many parts 
of Tamil Madu, especially in d^'vondish varieties. 
It will be v/erthwhilo to have a special 
programme for evolving ron,eiial measures. If 
a cheap oil based fungicid’O could bi- forr.'.ulatecSf 
it '.^7ill be easier to persuade the cultivators 
to adopt regular spraying. The problem of 
nematodes has received considerable attention 
in foreign countries. No work has been dene in 
this country so far. If ratooning is going to 
be a normal feature of banana cultivation, it 
will all the more bo necessary to ensure that 
the soil is free from nematode infestation. 


v) Water requirement: In view of the heavy 

requirements of w?'-tor for banana cultivation, 
research on proper techniques of irrigation, 
which can cconondso the use of water should 
receive priority, 

vi) Other aspcicts requiring further research 

include harvesting techniques and tcchnicjucs 
for protection of the banan^i bunches from 
external injuries, insect bites, surit-jurns etc, 

23,1,19 There arc some knov/n results of rc,s^.>archc.s already 


available which could be put into practice with advantage. 


These are mentioned below; 


i) There are some indications that the spacing 
of banana plants 2m x 2m, cutting the dirst 
and last hands after emergence of all hands and 
tying the bunch with the stem in a perpendicular 
fashion can remove certain deformities of the 
’fingers', 

ii) In Kerala and other areas where 'bunchy top' 
disease is devastating, a complete replanting 
programme with healthy disease free suckers 
would minimise its incidence. In areas, where 
the disease is not serious, a package of 
practices emphasising timely roguing and 
application of insecticides to control the 
vector population could prove useful. 
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With the measures outlined above/ it would be possible to 

double the existing yield standards leading to anplc banana 

\ 

production in the country’ to meet the increasing i eternal 
demand and spare sizeable quantity for export. 

Citrus 

23,1.20 The area under citrus fruits in the country may be 
put at 0.1 Mha. Thorv. are v arious kinds of citruis 

fruits/ whidi are grovm and consumed more or less in every 
part of the country. The fruits have a special place in 
Indian diet because of the presence of vitamin C. Selected 
information regarding various citrus fruits is given in 
Table 23,1. About 40 per cent of the citrus area is occupied 
by mandarins and 25 per cent each by the swcot oranges and 
limes. Citrus is knov;n to suffer frem certain disorders/ 
which adversely affect growth and vigour resulting in drying 
of twigs and branches leading to grradual death of the vjholo 
tree. Sometimes healthy looking trees suddenly wilt. This 
malady knov/n as citrus 'decline* or ‘dic-back’ is highly 
pronounced in India when compared with other countries and, 
therefore/ the yield is also comparatively lower. The citrus 
groves and orchards are not receiving the attention needed 
to get high yields. Major manurial ingredients like NPK are 
rarely applied to optimal extent and various necessary 
micronutrients like boron/ calcium/ copper/ iron/ magnesium/ 
manganese and zinc are never applied at all. The orchards are 
laid without regard to soil pH, Tillage is either altogether 
absents or/ When practised/ it is done in excess causing root 
injury and infection. Irrigation is also often a limiting 
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■fn.ctr.'r. . Among tlic fungal diseases^ organisms such ns 
PhVtophthor a sp«, Diplodia sp « and Fusgriurn sp . causing 
root rc't and stump rot have been reportr^d in dl'l 
citrus growing regions in India. Otl'.or diseases like po-:dcr^' 
mil dev; ( Qidium ^») , withortip ( Colletotri churn sp.) and! 
Curvularia sp . have been rc.portcd to cause chlorosis and 
twig drying. Among the insect pests, stem borers, top 
shoot borers, leaf miners, scales, mites, citrus psyll.-'. 
and aphids cause damage. In recent years, virus diseases 
like tristeza, greening, psorosis, exocortios, stubborn, 
xyloporosis have cal so been reported to be associated v;ith 
the poor stand of citrus trees, Dic-bac’’; disease is new 
recognised as a syndrome of v^ri^'nas contributing factors like 
unfavourable soil conditions, improper orchard management, 
malnutrition, fungal and viral diseases, nematodes and stionic 
imcompatibility (i.c,, the mutu: al non-cacceptanco of the 
scion and stocks, because of which grafts decline or die), 
23.1,21 A full understanding of the die—back malady has 
boon a challenge to the scientists. Therefore, research v/ork 
on these lines needs no emphasis. However, the malady has 
to be combated effedtivoly in the country so that the loss 
to production gets minimised. Following are some of the 
suggestions which deserve consideration: 

i) It is nov7 acknov/lodged that the incompatibility 
of scion and stock in citrus greofts can be an 
important primary cause for failures. Therefore, 
it is necessary to find out the most suit-'ble 
' stocks for different varieties of citrus in 

different regions. 
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ii) There is need for evolving nucell.-.r line plont 
rm-'terinl '.nd establishing progeny orchords of 
nucell-r lines for fut'-re bu'fcrcol source for 
cornmcrci-'.l varieties in every troct. 

iii) There is nlso need for intensifying the procremiTie 
for eertifiention, inspection n nd registration 
of virus-free mother trees end prop^ngeting end 
multiplying such virus-free trees under found-'tion 
blocks for future sources of virus-frer: her.lthy 
. bud^v oods . 

iv) Hybridizetion werk in citrus should be token up 
with the object of evolving rootstock varieties 
resistnnt to re‘'t rot disease and viruses/ s-'line 
conditions and nerrvatodes. 

v) Cultural practices for commercial varieties need 
standardization. Only such intercrops have to be 
rocommendod which are experimentally proved to be 
harmless to citrus, 

vi) Studies arc required to be undertaken to understand 
symptoms of deficiencies and excesses of various 
essential elements as also of the optimium 
fertilizer requirements of com.mercial varieties 
on different rootstocks, 

vii) Studies may be initiated to find out the biochemical 
changes, which occur in virus infected or dic-back 
affected plants. Such studies might lead to 
chemotherapeutic measures against citrus infections, 

viii) Virus indexing programme, and scio'cning all the 

available citrus species arid varieties for their 
resistance to various viruses and cilso screening 
for resistance to root rot disc-'ses, nematodes 
need to be taken up, 

ix) The virus-vector relationship and sterilizing 

the vectors by irradiation technique need study in 
order check the spread of the vector transmitted 
viruses, 

x) Research work may be taken up to induce resistance 
against severe strcains of known viruses on citrus 
by cross protection v/ith mild strains. This has been 
found possible in cacao cond studies in progress on 
lime against tristeza virus at Bangalore appear to 
be quite promising. 
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23 . 1.22 In order to resuscitate the existing citrus 
orchards/ scientists have drawn up varioUvS packages of 
practices for different agro-climatic regions of the country 
relevant to the preponderant symptoms typical of respective 
regions* The Fifth Five Year Plan programmes include 460 
demonstration plots of 0.2 ha each to popularise high density 
planting and 1/710 demonstrations of 0.2 ha each for showing 
the vofficacy of rejuvenation techniques. This kind of 
approach is only a partial solution/ because the underlying 
idea in it is only to improve the existing plantations/ which 
are mostly substandard. The real solution lies in a total 
replanting. It would have been ideal if grafts from mutually 
compatible scions and stocks v;cre available fc-r replanting 
but as their production is going to be a long range problem/ 

a beginning could be made with the best available material 
as an irmodiatc measure. Whereas there is a good scope 
to, increase the area under this crop and, therefore/ start 
orchards in new sites/ there is also an imperative need to 
encourage interplanting of the existing orchards with better 
grafted plant material with a view to ultimately cutting down 
the old trees. 

Papaya 

23.1.23 This plant is grown in many parts of the country 
in homesteads/ gardens or even as a regular crop, vegetable 
growers ( kachhis ) in the suburban areas always plant it/ 
interspersed in their plots/ along the bunds and irrigation 
channels. The fruit is available in the market for a major 
part of the year. There is a wide divergence in the area 
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statistics of the DMI (1961-62) and DES (1968-6!' to 1970-71) 


The total area might be estimated to range bctvJcen 10 and 

15 thousand hectares, A broad grouping of States arca>.’'isG 

can be done in the following manner 

i) A^ssani/ West Bengal/ 

Kerala./ Maharashtra/ 10-30% of . total 

Gujarat^ Uttar Pradesh area under thffi crop 


ii) Madhya Pradesh/ Bihar/ 
Orissa 


5-10 


iii) other States 


less than 5 " 


In Maharashtra and Gujarat/ some pharmaceutical companies 
have taken initiative to encourage tapping of papain from 
papaya/ but the practice has not yet assumed any commercial 
scale, 

23,1 *24 Papaya is one of the fev; fruit plants which is 
propagated by seed and vegetative propagation docs not seem 
possible in its case. At the same timC/ the dioecious nature 
of the plant/ the existence of many sex forms and their 
changing nature make the evolution of stable cultivars 
very difficult. The latest research work throws a ray of 
hope inasmuch as any desirable dioecious cultivar can now 
be converted to gynodioecism with complete elimination of 
males. This can be accomplished by initially pollinating 
the female with good hermaphrodites followed by back 
crossing until the desired characteristics have been 
restored. This technique requires to be followed in order 
to breed stable cultivars. Alongside/ attempts have to be 
continued to find out a simple field test to identify sex 
in papaya seedlings at nursery stage sc that unwanted male 
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plants can be spotted out successfully in order to eliminate 
unproductive plant population from the field. Other desirable, 
characteristics to be attempted for are dwarfnoss with rability 
to bear fruits at low heights; high yield of fruit and papain 
per tree; uniformity of shapo/ size/ texture and flavour. 

23.1.25 Papays is seriously attacked by diseases but not 
by pests. The young seedlings in the nursery' beds arc quite 
often damaged by a f\.mgus causing 'damping off'. As the 
disease is soil borne/ the seedbeds should be sterilised 
by steam or formalin before planting. Proper drainage should 
also be maintained. There is another disease known as 
'collar or foot rot*, in which the collar portion of the 
stem gets damaged and the whole plant dies afterwards. 

Scraping of the affected part and smearing coaltar, bordcaux 
paste and dilute carbolic acid have not met witi'j ar:y success. 
Prevention of water stagnation in the rooting zone is a good 
preventive measure-/ but an effective euro t(5 t his disease 
needs to be found out. Three virus diseases, viz., mosaic, 
leaf curl and distortion ringspot also severely affect this 
crop. It is feared that, witli increased incidence of these 
viruses, growing of papaya may be rendered more difficult. 

No cure is in sight and, therefore, preventive measures such 
as destruction of affected plants and control of aphids by 
insecticidal spray have to be effectively popularised. The 
crop is also susceptible to frost. It is necessary that 
breeding progranmes aim at incorporating resistance to viruses 


and frost 
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Guava 

23,1.26 It is perhaps least, realised that guava and apple 

have more or less identical utility in nutrition. Additionrally 

guava is a rich source of vitamin C. A comparative idea of 

1 


compositions of the tv70 

fruits is given bolow: 



eompositian 

(per 100 g ) 



guava 

apple 

edible portion 

% 

loo 

90 

protein 

gm 

0,9 

0.2 

fat 

n 

0.3 

0.5 

minerals 

ti 

0.7 

0,3 

fibre 

« 

5.2 

1 .0 

carbohydrate 


11.2 

13.4 

calcium 

mg 

10 

10 

phosphorus 

tt 

28 

14 

iron 

II 

1.4 

1 

vitamin C 

It 

212 

1 


23,1,27 As against apple which is a temperate fruit 
requiring exacting cultivation practices, guava cultivation 
is found stretched over many agro—climatic regi^^ns covering 
the plains and plateau regions of the country. It can adjust 
to all types of soils and it is considered fairly drought 
resistant. The main concentration occurs in Uttar 
Pradesh, Eihar, Madhya Pra<3osh and Maharashtra, the four 
States being responsible for about 80 per cent of the area 
and production. Contribution of Uttar Pradesh alone exceeds 
40 per cent. Flowering end fruiting processes in guava 

' 1. 1971. Gopalan C, et al., .Nutritive value of Tndian Foods 
pages 86-88. Hyderabad, National institute of Nutrition, 
Indian Council of Medical Research, 
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continue to some extent throughout the yeer in any place, but 
there arc two distinct seasons when the bearing is coinparativcly 
more profuse, viz,, rainy season anrd wincor season. 

23.1.28 B oth guava and apple arc useful and their cultivation 

can be fitted in a complcrricntary manner. In fact, if one 
considers the cost factor, guava has an edge over apple. 
Secondly, the period of availability is also in favcxir of 
guava. It is desirable to encourage the cultivation of guava 
in as many congenial situations as possible. The tree is 
so adjustable that it can grow in homesteads very conveniently. 
Its plant on ravines and community lands under Panchayats etc. 
besides regular orchards should bo encouraged. In order 
to produce quality fruits, certain points which need attention 
are mentioned below s 

i) A major constraint in gu<ava production, viz,, 
propagation through seed has now been removed, 
as various vegetative methods have been found to 
be successful. This aspect has been mentioned in 
Chapter 47 on Seed. 

ii) Experiments arc needed to identify the best of the 
fruiting seasons in a year for every region of 
the country from the viewpoint of quality and 
quantity. Proper nutritional and irrigational 
standards have also to be established, 

iii) There are no serious pest and disease problems 

for this crep but for wilt. U:ie wilt disease of 
guava is reported to be caused by three fungi, 
viz., Fusarium solani in regions of high soil 
moisture, Fusarium oxysporium f. Psidii in the 
region of moderate soil moisture and Macrophomina 
phaseoll in dry soils. The disease is soil borne. 
Therefore, the use of resistant rootstock is the 
only solution. Many cultivars are reported to be 
tolerant, but this.view is very deceptive, because 
plant grows healthy for many years and no sign of 
disease is observed, but suddenly it starts 
wilting and dies within a few months. Unless 
resistance is proved pathogcnitically, no 
cultivar should be taken as resistant or tolerant, 
even if it might have been growing unaffected for 
many years, 
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Apple 

23,1 .29 The fruiting season of apple coniTencef; in the west 
Uttar Pradesh hills in the first week 'f June/ in Uir.iachal 
Pradesh a fortnight later and in Kashmir valley after another 
fortnight. The seasonal supplies reach the market latest upto 
early Novembor and whatever is sold thereafter is e'nly the 
fruit stored in cold storages. Therefore, keeping quality 
of apple assumes a very great importance, Excepting for 
ambri , which is indigenous to Kashmir region, many of the 
well known varieties, especially of the exotic Delicious group, 
have a very poor keeping quality* The supply of ambri is 
gradually kindling even within the season proper because 
of general neglect of the crop and widespread infestations 
of mildew and scab diseases,, more virulently tiie latter. 

Owing to this, the cmly sweet varieties which remain in 
the market to meet the taste of the northern and central 
parts of the country are those of the Delici-ous group. But 
since this group does not keep long, the northern and 
central parts are not left with any other suitable variety 
of comparative appeal in the off-season. Even on scientific 
considerations, it is not prudent to rely only on one 
type because there is always the danger of widespread 
failure due to weather or epidemics. It is necessary'to 
broaden the genetic base and the possibility of utilizing 
wild genrplasm has also to be explored in this connection. 
Insofar as the southern parts of the country are concerned, 
the consumer preference is for bright coloured and sour 
apples. Sour apples are produced in west Uttar Pradesh 
hills, but their season ends early and secondly, the 
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quantity is not sufficiont to meet 'llic entire don.anl'. This 
lacuna has also to bo rornoved, Apple scab and other diseases 
arc already engaging duo attention of senentists, 

23.1.30 The elcvati'-jns in the Himalao'as suit;'blc for apple 
cultivation can be divided into three tiers, viz., (a) less 
than 1,500 ;ti. (b) 1,500 to 2,000 .m, and (c) rn rc' than 2000 nu 
At present, apple cultivation is cc-ncontr-^tc^d between 1,500 
to 2,000 m. This is because most of the varioties were 
introduced into India from temperate regions and suit this 
range on considerations of longer dormancy and low temperatures. 
Apple cultivation, to be successful bclov; 1,500 m needs 
Varieties which have a shorter dormancy: peri-' d and accustomed 
to milder temperatures. Such varieties are not available 
at present, if this defect is removed, apple cultivation 
will be possible at lower elevations also, .where more area 
is available. There is experimental evidence to shiaw that 
apple cultivation can be taken up with success oven beyond 
2000 m. Fruit setting and colour, etc, have been found to 
be satisfactory but because of the colder conditions, 
ripening has not been to t he desirable extent. If suitcoble 
varieties could be found for higher elevations, this could 
lead to further increase in the area under apple. However, 
the economics of successful cultivation at such higher 
elevations will also have to be examined. 
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23,1 «31 The f .allowing t.w t-CChniqucG -ire av.'.ileblc for 
effecting improveroent in applo;- 

i) Top working as a technique fc-r improvement 
is applicable to- this crop,. Sciontisbs 
arc aware of it and it hcos already been 
applo.ed tc ambr: in Kashmir with sauisfactcry 
results, 

ii) The latest trend in some of the horticulturally 
advanced countries is for giving preference to 
dwarf varieties. The plants grafted on 
dwarfing rootstocks are found to give high 
yields and better quality of fruits. Dwarf 
trees with compact canopies allow a higher 
density of plant populcation per unit area, 
which is an important consideration in their 
favour. Vortical development in this method 
of cultivation is prevented by training the 
branches to take to horizontal positions by 
tying by wires and strings etc. It is 
observed that the bearing in this way takes 
place within two to three years of planting 
as against about ton years reqtiirod for the 
usual trees. Considerable work has boon done 
at East Mailing Research Station and the John 
fnnes Horticultural Institute at Merton in 
England in this direction. Dwarfs in the nrime 
of Mailing and Mailing Merton series have been 
developed there and Himachal Pradesh has tried 
to import clonal rov'tstocks of these plants 
from tliere. The technig^jc has given encouraging 
results under experimental conditions and the 
State is trying to advocate the same for large 
scale adopt ion, on trial b.asis.l Performance 
of those dwarfs with dense planting and 
horizontal training of branches in growers fields 
needs to be watched with interest. 


Grape , ■ 

23,1.32 The availability of fresh grapes in the country 
follows the following pattem:- 

Place of production 


i') Coimbatore, Bangalore 
and neighbourhood 


Period of availability 
in the market 

Deco mbe r-Janu ary 


1, Singh, K,B., 1968, D'-'arf \Dnle Cultiv''tion_. Farmer’s 

Bulletin No,3, Simla, nxmachal Praaesh Fruit Development 
Board. 
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ii) Hyderabad—Poona—Nasik February to midr-^^ril 

belt falling in 
Marathawada and Khandcsh 
regions of the Deccan 

iii) Punjab-Haryana region mid-April to Juno 

and adjoining irrigated 
parts of Rajasthan 

It has to be noted that the import of grapes in fresh form from 
Afghanistan and Pakistem during the months of July to, September 
helps in extending the period of availability. Since no part 
of the country produces sweet and well-formed berries in these rainy 
months, the chances of import substitution of fresh grape 
appear to be meagre according to present indications. The main 
crop of grape is taken in the Peninsula, The area under this 
crop in the northern parts is just about a couple of hundred 
hectares, but there is an increasing trend towards grape 
cultivation even in those parts in the hope of better returns. 

The question of water availability during summer months in 
these parts is acute and grapes would have to compete with 
other important crops like cotton and sugarbeet. It is 
desirable to lay out e 3 <perimcnts in order to determine the 
comparative economics of the various crops including grape 
which could be taken during summer. This would enable the 
farmers to make a choice of crops on a scientific basis. 

23.1.33 One of the early hybrids that received commercial 
acceptance is Sielection 1 , produced at Poona by crossing 
fakri variety with pgndhari sahebi . Subsequently, hybridization 
work at the lAIOl yielded about 20. hybrids with characters like 
early maturity, big bunch, high yield and sweetness. 'The most 
important grape v ariety of southern India is anab—e^shahi . 
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Some seedless varieties selected from exotics are now 
available v:ithin the country e.g./ Thompson Seedless, Perlcte, 
Pusa Seedless and Beauty Seedless, dliare v/e.s a time when 
Thompson Seedless had bec'ome very popular tlir'^'ughout the 
country and opinioi:i was in favour of uv Llising it f ’^r raisin 
production, but it did not prove to be very economical because 
of low sugar in plain crops» Beauty Seedless is the earliest 
variety for northern India, maturing between last week of May 
and first week of June. At present, grape research is conducted 
under the All-India Coordinated Improvement Project at the 
lARI and the IHRI Bangalore with subeentres at Tamil Nadu 
Agricultural University, Coimbatore; Fruit Research Station, 
Periakulum; Punjab Agricultural University, Ludhiana; and 
Maharashtra Association for Cultivatian of Sciences at Poona, 
These centres are already engaged in the v\?ork of collection 
of gc'rm plasm, breeding of new varieties, use of growth 
regulators and other agro-techniques including pruning, 
training, rootstocks and nutritional roquiroments, The 
suggestion made in the preceding paragraph als :> requires 
attention of the o:'nccrned institutions, 
pineapple 

23,1,34 Pineapple is mainly grown in tropical countries 
and lends itself very well to processing. Eue to this, it 
has become one of the most important commercial fruits of 
the world. It waS introduced into India from Brazil in 
1548, but its cultivation on a field scale started only 
about three or four decades ago specially on the West 
Coast and in Assam, Meghalaya, Tripura and Manipur in 
the North-Eastern Region, The areas reclaimed from 
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'shifting cultivati-.'n' in the North Eastern Region offer good 
scope for expansion of this crop. However^ pineapple has not 
so f car attained a position of inportance among the major 
fruits cultivated in the country. A few canning units have 
been established in the growing areas. ^%t present the average 
yield of pineapple in India is very low and is estimated to be 
10—12 tonnes per ha as against 60—70 tonnes in Hawaii. While 
research on almost all aspects of pineapple cultivation is now 
under way at the IHRI at Hcssarghatta and Banana and Pineapple 
Research substation^ Trichur, similar research work needs to 
be carried o>ut in other pineapple growing areas particularly 
in the States of Akssam, Maharashtra/ West Bengal and Orissa. 
7Vttenti:in needs to be paid in the first instance tc; the 
optimum time of planting/ standardisation of population density 

for each region/ fcri_lizer requirements/ time and dose of 

fertilisers/ foliar nutrition/ irrigation requirements/ 
mulching treatments/ timt:: and dose of grov/th regulator 
treatment/ control of mealybug pest and black rrjt and other 
diseases found in some areas. Work also needs to be taken up 
on activating slip production using vegetative bud dormancy 
breakers and possibility of avoiding or reducing the 
population of unproductive off-types. There is need to 
improve the quality of variety Kew now grown for canning 
purposes and the variety Queen grown for table purposes. At 
present/ a number of defects have been reported in variety 
Kew with the result that Canned pinccapplc slices cannot 
ccmpetc with similar products available inthe world market. 

A long range breeding progrrimmo needs to be taken up in this 
crop in order to get some better varieties than the available 
Kew for canning purposes and Queen for table purposes. 
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Walnut 

23.1.35 Walnut grows in tho Kashmir vallay anl the 
mountainous regi-ons of Him.-'Chal Pradesh and Uttar Pra 
Walnut trees arc normally planted sp"''radically in, ravines, 
on bunds .and in backyards of h-^uscs, Maj rity ')£ the 
walnut trees at present gr-'jwn in tho cc^untry an',- of 
seedling origin. Tl'icso bear fruits .• f mixed types. 

Non-avail-bi lity ''.^f grafted plants of good varieties l.ias been 
tho main bottleneck in extending tho area under quality 
v/alnut trees. Steps will have to bo taken to make available 
the grafts in require I numbers. The grafts start yielding 
fr>..m fourth year onwards as aOcainst 8 or 10 years ot even 
m~rc in the ease of seedling trees. The v;':lnut gr'''wing 
States arc raising plantations in forest areas as a part 

of their regular plantation programme. The present estimated 
area of around 6,000 ha could be easily doubled by 2000 AD.' 
If appropriate production techniques are adopted and proper 
care of plantations taken and tho area under this crop 
reaches the mark of 12,000 ha or mere, producti'''n can 
certainly be expected to be 2 J 5 - 3 times the present level. 
This would give sufficient scope for cjq^ort promotion. 

Fruits of Dry Areas 

23.1.36 There arc numerous xercphytic or semi-xerophytic 
shrubs or trees growing wild or cultivated, the fruits of 
which, are consumed in dry areas. The most common among these 
are many kinds of bers feizvphus spp .), bel (Aogle mgrmalos ) 
and dates Attempts have been made every now and then to 
examine the po- ''ffities of date cultivation in India. 



418 


S.ome recent e3<perirnents were c.>nducted in '\bch.ar (Ferozepr.re 
District -Punjab) . The present ix^idicati’03 are n't fav ourable 
even for its cultivati n in Rajasthan. H''vxever/ the 
agricultural universities of the c ncerned States, specially 
Rajasthan, could certainly contiruxe their- endeav’^urs to become 
self-sufficient in this fruit. There arc,''f c urse, many frr'its 
like papaya, pcMmegranate and fig, which rive a g-od perfo'rrren :e 
with a little irrigati n support even in dry c -oditi -ns which 
are quite common in Rajasthan and the Deccan plateau. The 
common problems of all fruits - whether of dry or humid areas — 
are. considered in the succeeding paragraphs. There is a good 
possibility for growing mpre of citrus, guava and grapes in 
the Rajasthan Canal tract. 

Future Line o.f Research C'^mmon to all Fruit Crops 
23 . 1.37 There are certain research problems which can be. 
viewed in common fxr all the fruit crops. These are mentioned 
be1ow; 

i) The problem of considerable-variation in respect 
of yield and quality even in the same cultivar 
has been referred tr earlier in respect of -the 
important fruits. This problem is ccximmonly met 
with in many ether fruit crops also, e.g.. 

SapOta , ber, aonla and jackfruit. Therefore, it 
is essential that clonal select!'u is made to 
choose the best cultivars in all fruit crops, 
wherever feasible. 

ii) A sample survey conducted by t he Institute of 
Agricultural Research Statistics indicates that not 
even kg of fertilizer is applied to a fruit 
plant in many areas. There is an utter neglect 

of tillage.and the application of irrigation. The 
agronomic aspects require more attention in general. 
Recent researches indicate that the nutritional 
status of leaves is a better index of mineral 
requirements of plants than the nutritional 
status of soil. Thus, to ensure that adequate 
fertiliser doses are applied to horticultural plants, 
it is necessary to establish foliar analysis 
laboratories and organise advisor^'' service. This 
could be done by the agricultural universities. 
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iii) The area contemplated under fruit crops is 4 Mha 
for 2000 but it is n'-.-'t possible to provide 
irrigation to more than 1,25 Mha of this area 
owing to needs of other crops. Therefore-/ 
researches are necessary to define clearly 
which of tlie crops can be made to depend 
solely upon rainfall and in v/hich parts, v;hich 
crops will need full dependence upon 
irrigation water and which crops could be 
grown with partial dependence on rainfall as well 
as irrigati- V) and in this case it is necessary 
tj define the peri 'ds when reliance.; could be 
made on rainfall and v/nen o;. irrigation. This 
is necessary 1 0 ; plan a judicious use of 
i rrigati .jn v/ater , 

iv) In the days to come, the use of plant protection 
chemicals is also likely to increase. The problem 
of residual toxicity will have to be successfully 
tackled in order to avoid health hazards and this 
task will also require considerable experimentati-or 

v) The possibilities of improving production through 
top-working exist not only in the case of mango 
but also in jujube ( ber ), grapes, guava and 
custard apple. Studies are required to be 
carried out to standardise techniqiuos of top 
working for different crops for largo scale 
adeption, 

vi) It is necessary to establish m-;dol orchards 
in each district by expert horticulturists 
to determine the economics of their production. 
These orchards will also prove to be centres 
of practical demonstration in better methods 
of cultivation, 

vii;) In all the above mentioned suggestions, 
agricultural universities should play a 
leading role. On the developmental side, 
establishment of progeny orchards and supply 
of genetically uniform nursery stock is of 
urgent necessity. 


After all these measures are taken, it is considered that 
the production of all kinds of fruit crops can easily be 


doubled 
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23*1*38 Insofar as the Central set up for horticultural 
researcii is concerned/ there is a Division at the lARI and an 
Indian Horticultural Research Institute which waS established 
in 1968 at Hessarghatta. A Central Mango Research Station has 
been started recently at Rahmankhera (Lucknow) . An all-India 
Coordinated Fruits improvement Project has been working at these 
institutes with a coordinating cell for about five years, 

Mango/ banana# citrus/ papaya and guava are indeed such fruits 
where/ although regional researches can be conducted at the 
agricultural universities# an all-India approach and 
coordination at the Central level is also meaningful. As 
against this# there are crops of temperate regions like apple# 
peach/ pear# plum# apricot# cherry# blackberry# gooseberry 
and loganberry for which the concerned problems have to be 
attended to exclusively in the regions concerned. Many of 
these are considered to hold promise for o3g>ort. The two 
regions# viz,# (a) the contiguous belt comprising Kashmir 
valley# Himachal Pradesh ani western hills of Uttar Pradesh 
and (b) Himalayan West Bengal and the hills of North-Eastern 
Region are most suited for these crops. Hence small institutes 
of Temperate Fruit crops could be established in both these 
regions in order to do full justice to the crops, 

23.1.39 There are crops like litchi # ber# chiku ( Achras 
sapota ) # grape# pineapple and walnut# which are localised 
in distribution. In such cases# research and developmental 
activity of a pufgly localised character is sufficient and# 
therefore# such crops could be left to be tackled by the 
States concerned. In addition# there are many country fruits 
like 1 amun (Eugenia ) # karonda (Carissa) # mahua (Madhuca ) # 
aonla ( Phvllanthus ) # kgitha ( Foronia ) # bcl# which are consumed 



2b0 


2bO 
resfe 
been 
thcr 
shoe 
pr^r t 

remo 

and 

tVDt 


research results on new varieties or other aspects have so far 
been reported by research workers in that area and, therefore, 
there is scope for new varieties and practices. Similarly, it 
should be possible to raise the standard of yields in other 
parts of the country by identifying the existing causes and 
removing the same^ ' The impact of research on the qualitative 
and quantitative improvement of hookah , chewing and snuff 
types of tobacco has been considerably limited. . 

22.3.13 Research work in the direction of finding high 
yielding varieties ox hybrids and new agronomic techniques, 
as reflected in the recent attempts with mutants and spacing 
trials, requires to be given more and more importance in order 
to irnprovc yields per plant as well as per unit area of land. 
The attempts have to be multidirectional including breeding, 
agronomy and plant protection. -It is jaecessary that duo 
emphasis.is given in future research work to all kinds of 
tobacco (usagewise, i.e, whether meant for cigarette, bidi , 
h ookah, chovjing or snuff). Research work is also required 
to be planned for evolvinq varietal an;.' agronomic practices 
for air-cured tobacco, such as Burley, T^atu etc. These 
tobaccos can be developed with advantage for export purposes. 
Fluffy, air.-curcd tobaccos with lov./ tar and nicotine are 
presently in demand and since their use in cigarette 
manufactere is on the increase, demand for these types of 
tobacco is likely to go up, Natu and Lanka tobaccos are 
known to be aromatic in nature and, therefore, these are 
likely to be preferred for blending in cigarette manufacture. 
Their cost of production is low. Hence, exploring the 
possibilities of utilising these is a worthwhile direction 



2 TUBER CROPS 


23.2.1 Tubers represent a group of crops which accurnulate 
carbohydrates in the enlarged underground modified stems or 
roots. The c^onimonly known tubers are; potato, sweet potato, 
tapioca (cassava), yam (Pi oscorea ), various aroids like 
Colocasia, Alocasi a, a nthosoma and P ^morphophallus (elephant 
foot yam or suran ) and arrowroots (Maranta , Curcuma and Canna) » 
Of these, potato prefers cool climate, rich soil and better 
Care. Other crops can be grovm even on marginal lands of low 
fertility and investment on planting material is also less. 

Most of these crops are grown by small farmers, sometimes with 
intercrops. Potato, sweet potato and tapioca are importartt 
from all-India point of view whereas others have either much 
less area under them or are confined to ce3rtain regions only. 
Potato is used in vegetable preparations throughout the country 
all the year round. Tapioca widely serves as a supplement to 
rice or even exclusively replaces it in Kerala, Such use of 
tapioca is also common in parts of Karnataka, Tamil Nadu and 
Andhra Pradesh^ Sago nadc from tapioca is popular throughout 
the country. Being rich in carbohydrates, the three important 
tuber crops can to varying- extent supplement cereals in India. 
In various European counLries the per capita consumption of 
potatoes is higher than that of cereals (e.g, Germany 64, 
Belgium 59, Denmark 58 and Sweden 58 per cent of total 
cereals and potatoes) „ The base already exists in the country 
for the popularisation of these commodities, because these are 
already used by people to seme extent or the other. It is a 
question of orienting public taste a bit more and increasing 
production to meet -the needs in this new perspective. This 
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is very necessary if deficit cereal producticn in years 
of adverse weather conditions has t'J be met fr'^nn the 
internal resources rather than by imports. 

23,2.2 E:<port prospects afford an'ther reason for 
increasing production of tuber crops like potato and 
tapioca. There was a time when India- depended mainly 
on foreign countries for its requirernonts of seed potatc:). This 
had its ill effects inasmuch as the mc'St pernicious ma3adirs 
like wart and nematodes got firmly rooted in the country. 

In order to contain and combat this situation, the 
Comniission recommended a ban on imports of foreign material 
in its Interim Report on Potato Seed (akugust,1972) . The 
country is in a comfortable position to do so because of 
the rapid strides made in developing appropriate varieties 
to suit all kinds of situations and roquiroments. The 
country can look forward to put its produce in foreign 
markets. The volume of exports has been small and fluctuating 
uptil now. Nopal is the major buyer of potatoes from India, 
Trucial Oman, Bahrain Island, Muscat, Kuwait, Saudi Arabia 
and Mauritius used to import considerable quantities of 
potatoes from India at one time, but have stopped doing 
so now. The Study Group (Export Sector) on Agricultural 
Cor.imoditics and Agriculture-based Industries of the 
Ministry of Agriculture & Irrigation in its report in 
February, 1965, stressed the need for promoting export of 
potatoes to Afro-Asian countries to the extent of 2 per 
cent of production and suggested a target of 50,000 
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tonnes by the end of the Fourth Five Year Plan. The main 
recommendations of the Group were as follows 

i) The Ministry of Internati -jnal Trade should 

announce and publicise the export quantity in 
advance so that prospective oxDorters could act 
in time, 

ii') Rigid compulsory quality control should be 
enforced for the export of potatoes, 

iii) The Indian Merchant Fleet should acquire a few 
refrigerated ships for export of perishable 
commodities including potatoes, 

iv) Transport facilities should be developed in potato 
growing areas to reduce spoilage, 

v) A Botato Development Board should be set up in 
the Ministry of Agriculture and Irrigation to 
develop production, marketing and export of 
potatoes, 

23.2.3 Possibilities of exports to Pakistan cannot be very 
bright, because opportunities for potato production in that 
country are more or less the same as in India, Bangladesh 
Can take seed potatoes from the plains as well as Meghalaya 
hills. It appears that the Dutch variety 'Bintjo* finds 
favour in Bangladesh. There should be no difficulty in 
developing disease-free stocks in India of 'Bintje* or of any 
other variety acceptable to Bangladesh for supply at 
competitive rates. The potatoes grown in south Indian hills 
could meet the need of Sri Lanka. There are also other 
Countries in the South East Aisia, Middle East and Africa 
which are not ideally suited for potato production, specially 
seed. India could supply seed as well as table potatoes to 
such countries. At present, the countries in the Middle Bast 
are probably getting most of their supplies from Europe and 
the countries in the South East Asia from Japan, Those 
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exporting countries can grow only eno cro-p of potato in 
summer in a year. However# India is more favourably placed 
and Can grow potatoes in different seasons of a year in 
one part of the country or the other. India is# 
therefore# in a better po^siti^'n to supply p(';tatocs in 
accordance w ith the needs e^f importing countries, 

23.2.4 Processing and industrial utiJisation can give 
impetus•to the production ef some of the tuber crops. The 
possibilities for such utilization are indicated below: 

i) Potato affords less chance for utilisation in 

tile manufacture of starch because of competition 
frvom cheaper raw materials like maize and 
tapioca. However# processing of potato for 
human consunption into dehydrated# sundried 
and canned products is an imperative necessity 
for saving the producers from occasional slumps 
in prices due to tenporary gluts often caused 
during harvest period. Even now# potato 
chips are produced in India by a large number 
of small-scale units# mainly for consunption 
by a relatively small proportion of the urban 
population. Dehydrated potatoes in the form of 
cubes or slices are produced for the defence 
forces and the estimated annual production 
is only about 1#000 tonnes. Similarly# 
potatoes arc canned mainly for the defence 
forces# but in smaller quantities. However# 
if experience in other countries is any 
guide# the demand for various processed 
products is likely to increase due to 
increased urbanisation and preference for ready 
recipes necessitated by the increase in the 
number af working women. 

ii) Tapioca is being utilised for a variety of 
industrial purposes and also in foodstuffs. 

Large quantities of this tuber arc expected 
to be required for the manufacture of indigenous 
food under the children's feeding programme# 
the formula for the preparation of wiiich has 
been developed by the Cooperative for American 
Relief Everywhere (CARE) organisation in 
collaboration with the National Research Institute 
of Nutrition# Hyderabad# and the Central Food 
and Technological Research Institute# Mysore, 

Under this scheme# the basic material# viz,# 
cassava products# are being supplemented with 
materials like groundnut# Bulgar v;heat etc.# te 
make the net product a balanced one. Such a 
programme# v/hich is new confined to Kerala# is 
likely to got extended to other States also. 
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iii) Sweet potato is widely used in India as food 
after boiling and £ry’’ingc In the U^a 
considerable quantities are canned after 
peeling. Sweet potato flour is also used in 
the preparation of phirnl puddings.. caKes, 
biscuits, etc. Japan utilises fv/eet wtato for 
starch production v;hich is widely used in 
various industrie.n. Dried and dehydrated sv/eet 
potato is also considered useful source of 
carbohydrates. Vines of sv/ect potato are 
considered to be good fo:' feeding animals. 

iv) There are possibilities of utilising yams for 
commercial and industrial purposes. Starch is 
extracted on a commercial scale from tubers 
of Dioscorea a lata » Many wild species have 
been found to be the sources of sapogenin 
having a steroid nucleus. These steroids are 
finding increasing vise in the synthetic drugs 
such as cortisone, birth control pills and in 
sex harmones. 

V) ^irrowroot starch is valued as food especially 
for infants, invalids and convalescents. It 
is also used in tlic production of biscuits. 

Cakes, puddings, jellies and as suspending 
agent in the preparation of barium meals. 

23,2.5 Prior to tie second• World W.ar, the entire quantity 
of starch required in the country was ii-ported. During the 
war, import v;as completely stoppec] and the textile industry 
had to fall back upon indigenous resources and cassava starch 
produced in the country promptly tooh the place of imported 
stuff. This positi^on continues. In addition, there is vast 
scope of export of finished products to other countries such 
as the UK, Belgium, West Germany and East European countries 
etc. Even as early as 1959—60, sago was exported to Sri Lanka, 
Pakistan and ■USSil. Some brands of cassava material of Kerala 
origin were introduced in Ger.man markets a few years back and 
these elicited favourable response but according to some 
reports higher shipping rate of cassava affected exports, India 
did export cassava flour and cassava starch worth £ 50,000 till 
1964 to German Democratic Republic, tlio Netherlands, Hungary 
and other European countries. As such, base for export 
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for the processed and industrial products dees exist for 
tuber crops. There is need to promote production of the 
needed products. Of course the quality standards and cost 
factor will alv/ays matter to capture markets. The cost 
will automatically come down reasonably when production 
increases. Thus, the above survey should bo quite assuring 
that there exist ample opportunities tc aim at greater and 
greater production of tuber crops in the country. These 
crops are dealt with individually in the succeeding paragraphs. 
Potato 


23,2*6 The area/ production and yield statistics of potato 
are given in Appendix 23,2 - Statement I, The main features 
of area and production are described belcw: 

i) At present# about 0,5 Mha are under this 
crop and the average all-India yield is 
about 9 tonnes/ha, 

ii) The crop is grown almost in all parts of the 
country, Uttar Pradesh# Bihar and West Bengal 
account for 34# 20 and 14 per cent respectively 
of oll-Indiaj area under potato The area 
varies between 2 and 5 per cent of the all-India 
in the case of Assam# Orissa, Himachal Pradesh# 
Madhya Pradesh# Meghalaya# Punjab# Maharashtra# 
Tamil Nadu and Karnataka States, Each of the 
remaining States account for less than one per 
cent of the country’s area under potato. 

iii) The yields are between 4 and 5 tonne/ha in Assam# 
Himachal Pradesh# Meghalaya, Maharashtra# 

Karnataka and Jainmu & Kashmir, The importance 
of Himachal Pradesh lies not in yield standards 
but in its suitability for seed pfroduction. The 
crop is generally taken on hill slopes with poor 
fertility status of soils and under tlie constraint 
of moisture and hence- perhaps the yields arc low. 

In some parts of other States# the crop is grown 
under rainfed conditions. 
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iv) In the major producing arean i.c., Uttar Pradesh/ 
Bihar and West Bengal/ the yield is between 9 
and 12 tonnos/ha. 

v) In minor areaS/ Haryana 'records about 16 tonnes/ha 
and Gujarat 25 tennes/ha. Gujarat's record is in 
conformity with the bettor efficiency of crop 
production in general. Moreover/ this crop is 
usually taken there in river beds with intensive 
care, 

In regard to estimates of yioldS/ it may be menti^'ned that 
though the objective method of crop cutting surveys has been 
introduced in some parts of the country vtz% Aissam/ Bihar/ 
Madhya Pradesh/ Orissa and West Bengal/ in other States the 
estimates of yield arc based onthe traditional or annawari 
method and are/therefore/ subjective in characterIt is felt 
that the yield estimates based on the annawari method fail 
to reflect the effect of imprevements which have taken place 
in recent years. This is specially pertinent in the case of 
Uttar Pradesh/ where the Government has really made persistant 
efforts for the development of tiie crop. The State Government 
has set up two potato research stations at Mukteswar and 
Farrukhabad. These are supported by about a dozen 
multiplication farms. The Agricultural University at Pantnagar 
has also been devoting considerable attention to potato 
research. The state has made significant progress in the 
distribution of healthy seed and related inputs. With such 
a background/ it is hard to believe that the yields in the 
State should stagnate around 9 tonnes/ha. The yield standards 
achieved by the State research farms as well as the Central 
Potato Research Institute (CPRI), Simla/ are arcjund 30-35 
tonnes/ha. In view of thiS/ there is ton urgent necessity to 
extend the method of crop cutting survey for estimation of 
yield of potato to other important producing States including 
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Uttar Pradesh so that a correct appraisal of the existing 
position becomes possible. Unless this is done, future plans 
v;ill be ambiguous as far as yield targets are concerned, 

23,2,7 The question as to why theai'ea and production of 
potato have not increased is examined below; 

i) Potato is br;th capital-ij^tansive gnd labour-intensive 
crop. The crop is quite exacting in its requirements 
of inputs such as seed/ fertilizers, fungicides and 
pesticides and assured irrigation. Of these, ‘seod* 
is particularly important as it accounts for nearly 
50 per cent of the overall production cost, 

ii) In the plains, the crop has to be stored over 
hot summer months and losses of seed and table 
patotocs in storage are particularly high. 

Although the problem is partly solved v/ith the 
development of the cold storage industry, only 
.about one-third of the crop is still being stored 
in the cold stores. The inadequacy of cold 
storage capacity is ■,:.ftcn exploited by owners of 
private cold stores and traders. Malpractices may 
be of two kinds, viz,, (a) charging exhorbitant 
rates for storage and (b) ficticious booking of 
space which could cr^^atc impression of artificial 
overproduction or glut, forcing the growers to 
part with their produce at an unromuncrative rate 
Hov/ever/ there is a genuine difficulty f iced by 
the cold storages and that is ab'vit the 
frequent power breakdowns. This is also sometimes 
played to the disadvantage of the grov;cr inasmuch 
as ho is made to lose his sh.aro under the plea 

of spoilage, 

iii) Even in the hills, where the crop is stored over 
winter months more or less under similar 
•conditions as in the Western countries, the 
storage losses are considerable as tubers are 
li.oble to infection with late blight and other 
rot-causing organisms, 

iv) Temporary gluts after harvest often result in 
price crashes which introduce a risk factor 
and act as a disincentive, 

v) The low yield per unit area can be ascribed to 

(a) ecological restraints in certain areas, 

(b) non-availability of disease-free seed of 
the most suitable varieties adapted to different 
agro-climatic regions, (c) high incidence of 
pests and diseases to which the crop is subject, 
and (d) use of sub-optimal inputs resulting 
from (i) 
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23,2.8 The result of these factors is that an ordinary 
cultivator does not venture to take up this crop. The crop 
has, therefore, not spread intotho interior and is mostly 
confined to the peripheries of tov/ns and cities „ It is either 
grev/n by kachhis (small vegetable'grov/ers) or some prosperous 
farmers, who have devc-loped particular specialisation in this 
crop. At present, the cultivation of the ert^.p is mostly 
restricted to ccjmpact ' ocks in certain districts near big 
cities, e.g, Patna city and Bihar Sharif in Patna district, 
Parrukhabad, Burdwan, Hooghly, Meerut, Jullundur, Shillong, 
Simla, Ootacamund and Poona, As a result of the way the 
cultivation has developed, the crop is grown repeatedly in 
the samo plot of land and long rotations are not followed. In 
fact, even two crops arc sometimes grown in the same area in 
the Same field successively. A.S a result, it has not been 
possible to got rid of many pests and diseases. In temperate 
countries, potato figures as-part of a regular six or seven 
crep rotation and yet as much as 15 per cent or more of the 
'cropped area is put under the crop, it should be possible to 
follow longer crop rotations for potato as a part of arable 
cropping even in India, ^-Jben cold storage and marketing 
facilities become widespread, there should be no difficulty 
in extending the area under the crop even in the interior 
villages. It has been envisaged in Chapter 56 on Marketing, 
Transport and Storage that it should be possible to provide 
an all purpose primary marketing centre within every 
i*iv.a4an radius. The problem of cold storages and other 
aspects of marketing have also been duly dealt with therein. 

Certain recommendations pertaining to cold storages have also 
been made in our Interim Report on Potato Seed (August,1972), 
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23.2.9 This crop represents a well organised set up of 
research and developmental activities r. The main points of 
progress arc summarised below; 

i) Evoli.tion of new high yielding varieties such 

as (a) Kufri Q~iandermukhi fc?' taking early crop 
in nort}:icrn States an:l main crop in areas of 
short and mild winters, (b) ^<u^ri Sindhuri cand 
Kufri Chamatkar for taking main crop in the 
areas of long frost-frcc v/ir.tcrs, (c) Kufri 
Sheetman for areas subject to frost, (d) Kufri 
Dew a for areas where potatoc s have to be kept 
in ordinary stores for prolonged period, and 
(o) Kufri Jyoti and Kufri Muthu for the 
northern and southern hills, respectively, 
where late blight causes heavy damage. 

ii) Development of agronomic technology in relation 
to (a) breaking dormancy for effective use of 
freshly-harvested dormront seed for immediate 
use, (b) chemical control of weeds, (c) cultural 
practices, (d) use of potato in multiple-cropping 
systems, (') fertilizer use, and (f) v;ator 
management. 

iii) Storage and utilization studios with regard to 
(a) factors affecting the storage behaviour of 
the produce, (b) use of chemicals for prolonging 
dormancy, (c) sun-drying of potatoes, (d) design 
of cool country store fjr s}::or<-..period storage 
of potatoes, and (e) changes in the composition 
of tubers under different ccviditions of storage. 

iv) Engineering aspects lending to the design of 
(a) .seed-treatment chamber for brcakj,ng 
dormancy, (h..) a crust breadoo-r, and (c) a 
tuber-cutting machine. 

v) Pathological and entomological studies on (a) 
distribution of diseases and pests in the figld ’ 
and stores in the different potato-growing areas, 
identification of casual organisms and their 
races and the development of methods of 
controlling them, (b) inactivation of leaf-roll 
virus at high temperature storage, (c) virus-vector 
relationship,, (d) tuber treatments for preventing 
seed-piece decay and for disinfection against 
surface-borne diseases, (e) surveys on tho 
appearance and build-up of aphids transmitting 
viruses particularly in tho plains leading to the 
development of ’Seed Plot Technique’ for producing 
healthy seed potatoes in tho plains of India, and 
(g) use of systemic insecticides in keeping down 
the incidence of aphid-transmitted viruses. 
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vi) Some of the States have set up potato development 

units in the Departments of Agriculeurc/Hortieulture. 
Goo5 working relations amongst the potato development 
ageneics in the States, the CPF.I and the Prt^ductic;n 
Division in the Union Ministry of Agriculture and 
Irrigation have bce^n ostablishc^d and some progress 
has been made particularly witi. reference to seed 
production, special Potato Development and Seed 
Multiplication Committee was set up in 1966-67 
with the agricultural Commissir.-nor to the Government 
of India as the Chairman and the representcatives of 
the CPRI and those of the Strata Covernmcnts/National 
Seeds Corporati'-'n (NSC) as members,. This Conmittce 
meets twice a year anl arrangeo f:>r the distribution 
of breeder and foundation seed and chalks out the 
seed multiplication programmes. The participants 
in the multiplication programmes arc the ISBC, 

Central State Farms and the States of Punjab, 

Uttar Pradesh, Bihar, Rajasthan, Haryana and 
Himachal Pradesh, 


23,2,10 The Government is aware of the importance of this 
crop. In view of the food shortage in the country, the Union 
Ministry of Agriculture -and Irrigation in consultation with 
the ICAR decided to increase both the cultivation and 
consunption of potatoes and other tuber crops during 1974-75; 
the measures contemplated being as follo'/s: 

i) Potato cultivation is generally concentrated in 
blocks near towns and indu' '-rial centres. 

Cultivation should be e>d:ended around such blocks 
or pockets of existing potato cultivation, 

ii) There is scope for inter-cropping potatoes in 
sugarcane planted in autumn in Maharashtra,Gujarat 
and eastern parts of India. 

iii) Since late blight resistant varieties are available, 
potato, cultivation in spring in Punj'-b rnd parts 
of Haryana could be revived with the use of late 
blight resistant varieties, e.g., Kufri Jyotl or by 
planting freshly harvested tubers from autumn crop 
after treating them for breaking dormancy. 

iv) Cultivation of potcatoes should be popularised in 
kitchen gardens in towns. 
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v) Thorc may be poscibility of increasing potato 
cultivation in the areas liable tc floobs in 
Bihar, West Bengal, Uttar Pralesh and Assam,. 

vi) Considerable areas in West Bengal and Bihar 
could be utilized for planting potatoes v;ith 
the seed of late blight resistant varieties 
from Himachal Pradesh. Such seed should, 
however# be treated with thiourea or gibborcllic 
acid for breaking dormancy, 

^ii) Varieties such as Kufri Sin jhuri arc considered 
to be; poor man’s crop which can be grown with 
lower seed rate and which have lower rate cf 
degeneration and low phosphate requirements. 

7iii) In view of the shortage of fertilizers and 
the high costs, the optimum dosages may bo 
roduccd as foilows: 

(a) For main crop, fertilizer may be applied 
at 100 kg N/ha, 60 kg P20c/ha and potash 
60 kg/ha. If the farmyard manure at 40 
tonnes/ha is applied, the applicati-'n of 
phosphate and potash can be omitted, with 
lower dose of farmyard manure, the dose 
of phosphate and potassium could suitably 
be adjusted, 

(b) For early crop, the fertilizer doses may 
be 80 kg N/ha, 80 kg F^O^/ha and 40 kg 

on vory sandy soils, the dose 
o^ nitr.gcn should be increased by 20 
per cent, 

ix) Power supply should be ensured or go adjusted 

that the crop does n''t suffer particularly during 
the tuberlsation phase and water supply is 
assured, 

at). Early lifting of crop shf:uil;l bo discouraged 
and emphasis should be on the main crop for 
maximising the yields. 

xi) Paddy husk may bo used as mulching to reduce 
demand for water and to control the weeds., 

xii) Pockets of deficit pro''uction should be 
located so that supplies of potatoes should 
be directed to needs of such deficit pockets. 
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xiii) Potatoes nay bo popularised as children's food. 

xiv) One rnoal in co week nay bo popularised as non-cereal 
ncal so as to increase the consunpti 'n of potatoes. 

xv) The sale of potatoes should cone under regulated 
narkets. 

xvi) Sundrying nay be popul.arised as c 'ttage industry. 

xvii) Pre-sprouting of seed pot-toes should be lone to 
give the plants early st<art. 

xviii) A booklet nay Ic prepared by the CPRI c ntaining 
packages of practices of potato cultivation in 
each region. 

(xix) Training courses nay be erg-anised in which CPRI 
and the agricultural universities nay inpart^thc 
necessary training ti extensi n v/^'rkers. Roving 
tcans should visit the potato gr'^v.dng areas to 
advise the farmers in the ntthods af potato 
.cultivation and seed production'to enable then 
to-quickly inprovc the seed stocks by timely 
reguing and early removal )£ haulms etc. 

23.2.11 The contemplated noasuros outlined above indicate 
that the Government's awarepess is so complete and the research 
setup so informed of the problems and so adequately developed 
that there is hardly any need for us to make .additional 
recommendations in this regard. In fact, the- implGmcnta.ti'')n 
of the programme brought out one important lacuna which, if 
not c on si do red alongside the pr'>Juctien progranme, is likely 
to act as a disincentive tc^ increased production. The 
production programme resulted in a glut resulting in distress 
sales. This brings out the need for keeping in readiness an 
advance programme of effective distribution, whereby the 
produce from the growing areas c-juld bo quickly .lispersed to 
consuminq centres situated in various parts of the country. 

It is also necessary that any remaining surplus even after 
such a planned distribution is stocked appropriately in cold 




stjragos. On technical side, level--pmont of disease and post 
fc:.recasting techniques with specie! reference tr lat- blight 
and aphids, integrroted disease end pest control and problem 
of residu'^l toxicity of pesticides, use c;f polyhaploid.y 
and tissue and organo~cuIture techniques ir -levcloping new 
improved varieties hrovc to cngoLcje attonti^'n. It has often 
been pr oposed that potato Dcvcl-i'pmH' nt Board.s shauld'bG sot up 
at the Centre and in the States, v*7o are not in favour of 
increasing the number of Boards, In the case of this crop 
particularly, we feel that the normal Governmental setup should 
suffice. In oiur Interim Report on P'■tato Seed wo have 
suggested the creation of potato Seed Development Councils, 
both at the Centre and in the States, If necessary, the 
scope of these Councils could be enlarged to meet the needs 
of general development, Ccasi dering the present status of 
the crop, it should be possible t' treble the area and 
double the yield by 2000 /JD (i.o, 1,5 Mha and 20 tonnes/ha 
respectively) , The cr'jp will require total irrigation 
support except in areas where it is cultivated in river 
beds or in the rainy season. 

Sweet potato 

23,2,12 The all-India average (1968-69 to 1970-71) area and 
yield of sweet potato arc 227,000 ha and 8 tonnes/ha 
respectively (Appendix 23,2 - Statement II), Though this crop 
is grown all over the country, it is mainly concentrated in 
Bihar, Uttar Pradesh and Orissa which account respectively 
for 34, 25 and 12 per cent of area, Karnataba and Madhya 
Pradesh each acccunt for a,no.ther 5 per ^cent '-f ail-India arc-a^ 
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The area ranges between 2 and 4 per cent in the States 
of Zussani, Maharashtra/ Kcrale./ Tamil Nadu and iVndhra 
Pradesh; the contribution of remaining States being 
1 per cent or less. Uttar Pradesh records an average 
yield of 10 tonnes/ha, Tho yields generally vary 
betv/een 5 and 8 tonnos/ha. It isoene "''f the m..\st neglected 
crops, A few varieties m.rc relea.Swd as a result of 
research work at Pusa. These/ however/ did ne.t spread 
very much. Some introductory trials were conducted also 
in Vivokananda laboratory/ Almora but their impact was 
also neit noteworthy, <a result/ varieties of- unknown 

purity and porf'irmattGe are pr«:.valent in the C'-'untry, 

Most of these arc diseaso-riddon. The material/ which is 
used as seed/ is what passes fr'mi farmer to farmer or 
village to village. The responsibility for swee.t potato 
research at present devolves on the Central Tuber Crops 
Research institute at Trivandrum (CTCRI). Attempts are 
being meidc at this Institute to develop varieties 
thr'^^-igh selection and hybridisation to achieve high 
yields with high starch and sugar content. Two hybrids/ 

K41 and H42/ have been found to be higl:i yicldors 
(25-35 tonnes/ha). The Institute is also making 
endeavours tov^ards standardising agronomic techniques for 
growing sweet potato in and around Trivandrum, 

23,2.13 Like potato in the case of sweet potato/ two , 
to three crops can be taken in a year depending upon the 
agro-climatic conditions. This crop is planted as early 
as in March in north India/ wherever irrigation facility 
is available. Othem^'iSG/ tie main crop is generally taken 



rainfcd during Wnarif season comiriGncinq from Juno or July. 

In Bengal and Bihar# it Can be planted in Beptcmhcr also. 

In Maharashtra and Gujarat# it is planted cither in 
July or in November, in south India# it can be planted 
in September as also in March, This shov;s a wide spectrum 
of planting periods followed in the country. Cnee again# 
the importance of local variations is brougtit oi.it very 
clearly. Sweet potato# being a short duration crop# can 
be fitted into various crop rotations varying from place 
to place. Accordingly# meaningful research to improve 
the general standard of this crop and its yield can best 
bo conducted on a decentralised basis. However# as in 
the case of sugarcane# seed sotting in sweet potato can 
best take place under tropical conditions of south India and 
in this respect the facilities# which Trivandrum offers# 
cannot bo matched in northern parts. Therefore# basic 
research work including that on breeding can continue at 
th(S CTCRI« AS in the case of sugarcane, where the fluff 
after having been developed at Coimbatore is distributed to 
other parts for further selection and multiplication work# 
so also in the case of sweet potato# the selection and 
multiplication work subsequent to the basic work at 
Trivandrum has to be done in different States, The various 
States should develop the agronomic and plant protection 
techniques in accordance v/ith their respective needs, A,s 
the area under sweet potato is small# there is no need to 
start, separate stations; the facilities cxi'sting at the 
agricultural universities and at the „farms of the State 
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Departments of A.griculturo/Horticulture can be utilized for 
this purpose. There is a good scope for raising the average 
yield levels up to about 20 tonncs/ha» The area under this 
crop Can also be raised to half-a-imillion hectares. 

Tapioca 

23,2,14 The all-tndia averages (1969—70 to 1971-72) of area 
and yield of tapioca are 350,000 ha and 15.5 tonnes/ha. Kerala 
has a moncply of cultivation with 85 per cent of area and 90 
per cent of production, Tamil Nadu comes next with 12 per 
cent of area and 9 per cent of production. The area unuer 
tapioca in the country can be raised to 1,0 Mha, In the 
major producing State viz. Kerala, there already appears to 
be saturation in the matter of tapioca area. The neighbouring 
State of Tamil Nadu, however, affords an opportunity for area 
extension. Efforts have also been made in this State for 
industrial utilisation of tapioca and there are already 700 
small scale sago manufacturing units in the State. At-present 
these units draw their supplies of tapioca mainly from Kerala. 
It is necessary to increase the area under tapioca in Tamil- 
Nadu to feed these units. Availability of land is not likely 
to be a constraint in this State, Karnataka has also got 
suitable soil and climatic conditions for growing tapioca 
on the western side, Andhra Pradesh and Assam Region provide 
suitable conditions for growing tapioca and can undertake . ' 
substantial increase in area. Maharashtra and Orissa also 
offer some scope. Keeping these possibilities in view, the 



area under this crop in 2000 AD might be envisaged as 
follows; 
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S tate 

Kerala 

Tamil Nadu 

Karnataka 

Maharo.shtra 

A».ndlira Pradesh 

Orissa 

Aissam Region 


Area in thousand ha 

325 

200 

125 

50 

125 

75 

100 

TTooo 


23.2.15 Tapioca was introduced in Kerala by Portuguese 
sailors in the 17th century. They gifted the cuttings v;hich 
they had brought vrith them, to the then Mahar-'ja of 
Travancore, Naturally, the first plantings were made in and 
around Trivandrum, which v;as the capital of the State. It was 
used only as food in the beginning. Its cultivation spread 
from grower to grov/cr. It was most.ly grov/n on holdings of 
small farmers. It did not receive much attention in the 
early years of its introduction. Occasional food shortages 
in the State, however, led to its popularisation. Certain 
varieties were imported from Malaya and other countries. 

The plant gradually attracted the attention of the scientists 
in Kerala University. Some investigations wore undertaken, 
but these related mainly to problems of fundamental nature, 
e,g., cytology, embryology, etc. Research work was also 
subsequently undertaken by the Department of Akgriculturc 
of the S'.tate, This was, however, confined mostly to aspects 
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like method of planting and application of manures. The 
question of varietal development in tapioca did not receive 
attention up to this stage. The local varieties, vihich 
persisted, v/ere only the derivatives from original stock. 

23,2.16 Kerala is a State which has been having its agriculture 
oriented mainly towards growing crops which have great export 
potential, e.g,, rubber, coffee, cardamom, pepper and ginger. 
Agricultural efforts were, therefore, mostly limited to the 
improvement of such crops and when tapioca did receive attention, 
it was also from the point of vievj of developing varieties which 
vere suitable for starch and sago* Starch and sago could 
provide market outside as well as inside the country, the ICAR 
financed a scheme in Kerala University for improvement of this 
crop. The aim in evolving new improved varieties was high yield 
with high starch content and thin rind characters, which arc 
prized for industrial utilisation, Tlio limited goirm plasm 
which v/as maintained at the Kerala University provided nucleus 
material to the CTCRI. This colloctionwas further enriched 
by exotic varieties from a large number of tapioca growing 
countries like Brazil, Venezuela, Argentina, Columbia, Uganda, 
Senegal, Tanzania, Madagascar, Ghana, Fiji, Sri Lanka, Malaya 
and Thailand, From the hybridization programme carried out 
since 1964, involving both indigenous and exotic stocks, about 
a dozen hybrids recording higher yield than the local varieties 
have been isolated. The maximum yield obtained so far in 
e 3 <pcrlmGnts is 80 tonnes/ha. With the increase in tapioca 
area in Tamil Nadu, the State Government has also established 
a research .station at Salem, mainly for adaptive trials on this 


crop. 
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2 3.2,17 There are broadly two varieties of. tapioca viz./ 
sweet and bitter/ the bitterness depending upon the quantity 
of cyancgenic glucoside. Sweet varieties arc mostly used 
for domestic c nsumption as food. Bitter varieties/ on the 
other hand/ arc utilized for industrial purp'-scs in the 
manufacture of starch and sago. Most of the hybrids available 
at present arc very' poor industrial strains but their cooking 
quality is inferior to that of the widely cultivated and 
popular varieties used as food. There arc very fev; improved 
varieties/ like M 4, which are also popular for eating. This 
lacuna needs to be filled up and a clear-cut plan of evolving 
varieties with emphasis on each of the aspects requires to 
be chalked out. The varietal development programme should 
take into consideration the needs of different agroclimatic 
regions. Certain characters which can be kept in view are 
stated below; 

i) Tuber size For domestic consumption/ the size 
of tuber is of great significance. Medium tuber 
size facilitates purchase of small quantities 
by the poorer sections/ who cannot afford to buy 
large tubers weighing 1 to 2 kg each. 

ii) Stalked tubers; It is known that stalked tubers 
have better keeping quality than the stalkless, 

Wheti separated from the plant/ stalkless tubers 
immediately start getting spoiled at the cut end. 
Where a stalk is present/ spoilage is delayed. 
Development of varieties with stalked tubers 
would thus bo of advantage, 

iii) High drying ratio; Raw tubers of tapioca cannot 
be stored as such for long. They start getting 
spoiled within a day or two after harvest. The 
practice of burying harvested tubers in moist 
san-d which is known to retain tuber quality for 
about a week is resorted to in certain places. 

For long distance transport/ tubers are coated 
with a thin layer of wet soil/ but this again is 
effective in retaining freshness of tubers for a 
few days only, VJhen tubers are to be kept for more 
than the usual period/ these arc cut into pieces 
and sun-dried directly or after parboiling made 
into chips. In such CaseS/ varieties with bettor 
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rccc'vcry of dried pr duct assunc greater importance. 

It will also be.- better if att-.mpts arc made for 
breeding varieties v/liich can keep teeir eriality for 
long. 

' iv) Plant size: Assam, Orissa, -'.ndhra Pra:.1esh, Karncotaka 
and i amil riadu have many plar;tati on cr ''p£, Some 
f armers may like to gr .'W tapi^aca in these plantcati ons, 
wr.ich means gre-v/th under conditions ‘'f congestion and 
partial shiadc. In order t-'> meet such sit\’ati ans, 
there have ■t'> bo seme v ariotics wiUi srrel.l pl:\nt 
size, less vegetative spread and capable cf thriving 
under shade. 

v) Early maturity: Va-rietios v;hich c.rc early maturing 
and of short duration are more suit-alalc f or adoption 
under crop rotciti -n programme and multiple crapping 
patterns. Such varieties will encourage the 
intraducti' n --f the cr :'p in now areas. 

vi) Mosaic resistance; Tapioca mosaic reduces the yield 
of tubers upto 35 per cent. Varieties rcsistcant to 
this virus v;ill help increase production. 


23,2.18 The primary re-eponsibility for research work has to 
continue to rest with the CTCRI. Howeve.r, as ultimately the 
crop will have ta bo grown in various parts of the: Peninsula 
as well as rthor States like .\ssam, it is necessary that the 
varieties and techniques which arc developed at the CTCRI are 
tried for local adaptability in the States concerned. This 
v;ill mean an equally important involvement of the F tatos, The 
involvement may be on the same pattern as suqgcsted for potato 
and sweet potato. The CTCRI can solicit coeporation of the 
agricultural universities of the States even in its own 
programme of primary research. It may be montio'ncd at this 
stage that breeding of mosaic resistant varieties is a long 
range programme. Therefore, an interim plan of acti "'n for 
immediate adoption for, the purpose of grov/ing disease-free 
material is equally necessary. All existing varieties can 
be screened for resistance for this purpose. Mi. roover. 



443 


prophylactic ccheoulc:E of central cat p.pul •>riscd to 
destroy white fly/ Bo me si sy^, ^ 'which acts "'.s vcct-r 
for mosaic disease, 'fnis interim proero.mi.i.:, r.ls rnot. Js the 
c aoperati' n cf th-- CTCRI / acricultural universities o.n J the 

D-jpartiPents of Aericulture/Hortici’lture - f t’-'.'- .Stat^.-s 

concerned. VJith imprevt.-mentS/ it siv uld he pa.ssible to raise 
the goncrr.l yield love] at least b. 40 t.:nnes/ha hy 2000 AD. 

Canibined Pr. ducti..'n fr-on P^tet , 3v;<^et 
petat.' and T/pi'.ca 

23.2.19 Possible production from these three cropc by the 
end of the century might be put at 00 million tonnes (potato 

30/ sweet potat',' 10 and tapioca 4c milli :'n tonnes). The entire 

« 

production 'will njt be availably for human consumi^-jtion/ 

« 

because pr ovision has also, t bo made f''r (a) seed/ (b)wastage/ 
(c) industrial uses and (j) cxpv..>rt. Estimates in regord to 
these are discussed belov;; 

\ 

i) .Seed: The existing rcrjviirement of potato for 
seed is c;f the ,;rder of 10 to 15 per cent of 
product! -n. Rcquiremonte of sweet potato and 
tapioca for this purpose are negligible/ as 
these crops arc propagated through s'tcm-cuttings. 

The percentage of potato used for seed is high/ 
due to low per hectare yield. VJl'icn chc yield 
level improves, this percentage v;ill come down. 
Taking the reguirement of potato for seed as 10 
per cent/ the quantity needed will come to 
3,0 million tonnes, 

ii) '.'astage; Tnc losses which occur fr'.m; harvest 
to disposal arc high because of the perishable 
nature of those commodities. Although no accurate 
estimates of losses are available/ these can be 
assumed to bo at 25-30 per cent of production at 
present. Losses arc expected to come d'';wn when 
improved methods f handling/ transport and 
storage arc employed in future. It can be assumed 
that these losses w*!!! be- reduced to 10 per cent 
by 2000 AD/ i,c, 8 million tonnes. 
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iii) Incjustrial Uses: At present, only tapioca has 
industrial usage.- Chiefly, produce from Kerala 
is utilised for the purpose. 40 per cent of the 
production of tapioca of Kerala (which contribute 
about 90 per cent of the total production in the 
country) is utilised for sago and starch manufacture. 
As the total production for the country as a whole 
will rise considerably in future, the quantity 
available for industry even at 40 per cent will be 
large and, therefore, the industrial utilisation 
of tapioca can be Kept at this rate itself. The 
quantity needed at the turn of the century at the 
present rate will be 16 million tonnes. There is 
likelihood of exploiting potato and sweet potato 
also for processed edible products. Assuming 
that 5 per cent of production each of potato 
and Sweet potato will be utilised by industry, 
the quantity required will be 1,5 and 0.5 million 
tonnes respectively. 

iv) Export: A margin of 5 per cent of the total 

production from these crops can be earmarked for 
export. This will mean 4,0 million tonnes. 


23,2,20 On the above basis, 47 million tonnes of tubers 

(potato 21, sweet potato 8 and tapioca 18 million tonnes) will 

bo available for human consumption in 2000 The carbohydrate: 

content of potato, sweet potato and tapioca is 23, 28 and 

1 

38 per cent respectively. On this basis these three crops 
will be able to supplement cereal diet to the extent of 14 
million tonnes. In terms of per capita consumption it would 
mean about 15 kg per annum in terms of cereal equivalent or 50 
kg in terms of the fresh weight of tubers. The per capita 
annual consumption of fresh potato in many European countries 
is more than 100 kg (Germany 174 kg). The present per capita 
consumption of potato in India is about 4 kg per annum; even 
with the addition of sweet potato and tapioca, the picture ■ 
will not be materially different. As against this the future 


1 1971, Gopalan C,, et al , Hyderabad, Nutritive Value of 

Indian Foods, 2 p. National Institute of Nutrition, 
Indian Council of Medical Research, 


possibilities of proluction c.f all the tuber crops rnight 
result in improving the per capita consumpti-';n by me re 


than ten times. It is, therefore, nccessar^^ to have a 
vigorous extensi mi drive on the one hand and a research 
programme to develop various kinds of pabataljlo recipes 
on the other. .The home science colleges in general and such 
colleges or divisions e-f th.c agricultural universities in 
particular could undertake' the required research, The 
guidelines for research could be provided and coordination 
among the various institutions effected by the ICAR. The 
Departments of Agriculture at the Centre and in the States 
could undertake a coordinated programme "of publicity through 
press, audio-visual means and public c intact in mclas / 
bazars and other places of congregation. Practical ' 
demonstrations of taste and preparation of recipes could 


also be held with advantage 



3 BULB CROPS 


Onion 

23.3.1 The widely known bulb crops arc only two, viz., onion 
and garlic and those arc considered here. C^ion is popular 
throughout the country with the poor and rich alike. Being 
rich in proteins, minerals and vitamins, it is an important 
item in the diet of the poor, its tender bulbs and shoots 
are cooked and commonly eaten in season as a vegetable. It 
also contains an essential oil, the chief constituent of which 
is allyl-prqpyl disulphide. The characteristic pungency of 
onion is due to this compound. Onion has many medicinal uses 
also. It is considered to have cooling properties and, 
therefore, it is used in the country-side both as a protective 
as well as a cure against heat-etr-'ke. Freshly expressed 
onion juice has moderate bactericidal properties. Because of 
multi-faceted uses, the popular appeal for onion will ever 
remain undiminished and incireaSG in its production within 
reasonable limits will not ordinarily pose a problem of 
disposal. Moreover, a good export demand for this commodity 
is likely to develop. Preference in European markets is for 
light golden (white flesh),mild flavoured, medium bulbs, 
v/hich India docs not produce in abundance at present but the 
production of which needs to pe planned in the future. There 
is also scope for export of onion from India to African 
countries. A plan for increased production and raising the 
share of export even up to 2 5 per cent of production, i.e. 
two and a half times the existing level is therefore justified. 


416 
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2 3.3,2 VJhat has bc-c-n stated alcove relates to onion in 
fresh form. Onion in dehydrated form also affords 
increasing opportunities. It has a high demand in the army 
and equally for cj<pcrt. There is substantial unutilised 
installed capacity available in the already established 
dehydration units in the country. A load of 5 per cent of 
production can easily bo handled by those units. 
Non-availability of suitabli.:'Varieties, hov/cver/ is g^'ing to 
prove a bottleneck. White onion# which is in short supply# 
is preferred in the importing countries. The dehydration 
ratio of the existing varieties is low# because of which 
the recovery is poor. The aim. slU’Uld be to develop such 
varieties wliich will give maximum outturn on dehy.dration 
and yet possess other desirable equalities like colour# size# 
pungency etc. Manufacture of pickles# sauces, ketchups, 
chutneys also affords a promising field f..r enlargement 
of production. For pickling# small# silvery-white onions 
are popular# but these are not sufficiently produced in 
the country. Such varieties have aJso tn be made available 
in requisite quantity, 

23,3,3 At present statistics of aro;a under the crop 
is reported by the DES, Data on area as wo^ll as production 
arc available for the years 1957-58 to 1961-62 in the 
report entitled "Marketing of Onion in India" issued by 
the Dinectorate of Marketing and Inspection in 1966. In 
the absence of reliable estimates for more recent years# 
we have to go by the data in the DMI Report, iK'wever, for 
the future# it is necessary that an arrangement should be 
made whereby such data becomes available through sample 
surveys at least once in every five years. 
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23*3,4 A comparison of area under onions in different States 
during the periods 1957-58 to 1961-62 and 1968-69 to 1970-71 
is made in Appendix 23*3. The crop is grown more or less in 
every State, The area has undergone’ changes of varying extent 
in different States, There are three cases of significant 
increases, viz,, Maharashtra from 22 to 40, Bihar 4 to 14 and 
Orissa 8 to 19 thousand ha. In all, there is an increase of 
about 46,000 ha for the country as a whole. On the basis of 
the two sets of data, the peninsular States of Maharashtra, 
Karnataka, Andhra Pradesh and Tamil Nadu together with Orissa 
can be taken to consti^tuto the main region responsible for 
about 70 per cent of the all-India area, Maharashtra is the 
most important single State, As in the case of area, the 
production and yield rate must also have undergone changes 
over time. It is very difficult to hazard a guess in this 
respect in the absence of data. However, on the basis of 
outdated data, a broad idea of the yield levels can be had 
from the following figurcs:- 

(tonnes/ha) 


S.tates Yield 

Maharashtra and Gujarat 15 

Karnataka and Orissa 5 

Other states lO 

All-India average 10 


Yields in Orissa and Karnataka are very low. The crop is 
usually irrigated, but it is taken under unirrigated 
conditions also in those two States, Attempts arc necessary 
to raise their yield levels. 
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2 3.3,5 Ot.hcr countric-.': record yields of the order of 
2 0-30 tonnes/ha. These- arc not difficsult to be achieved 
v;ith.in this c juntry^ if one considers that even at pixscnt, 
when the crop is neglected, yields of the '>rder of 15 
tonnes per .ha have been achieved. A-t present, there are 
no set varieties of agronomic standards. Present varieties 
are vaguely called (a) as dosi and imported or (b) by the 
size as giant, large, medium and small or (c) by crlour and 
name of associated place like Patna Red, Patna White, Poona 
Red, Nasik Red, Bollary Red etc. In fact, all these do 
■ not necessarily show any general criterion of distinction. 
Oni'.in is an introduced crop and was irrported in the 
beginning from countries like Spain, Portugal, Italy, 
Australia and the USA. Being highly cross-pollinated in 
nature, varieties got mixed up 'and what is in circulation 
is by ana large a resultant of this process. The situation 
has to be rectified, varieties screened and desirable 
characteristics introduced. Needed characteristics for 
export and processing have already been mentioned. The . . 

north Indian States have a preference for pungent 
varieties; Rajasthan. prefers yellov; onion. Whatever little 
white onion is grown (5 per cent area under onion) is chiefly 
grown in Ma]narashtra, Karnataka and Tamil Nadu and, 
therefore, perhaps there is some consumer preference for 
it in these areas. Otherwise, red onion is popular 
throughout. Proper analysis of constituents and colour 
and consumer preferences in different States has to be 
made in a systematic manner. Varieties have also to be 
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adapted to different agroclimatic needs. It will be necessary 
to enrich germ plasm through exotic collection. This will help 
in hybridization work also. Botanical studies will have to be 
undertaken for finding out optimum conditions of flowering/ 
pollination and seed-setting. Agronomic and plant protection 
schedules also require to be developed. 

23.3.6 Research and developmental activities on Onibmhave 
so far been sporadic in nature. Regular and systematic 
attempts are needed. Because of the intensive attention 
needed by the crop, which will vary from place to place due to 
various factors like soil, irrigation/ agroclimatology/pests 
and diseases and because of differences in taste and choice, 
an all-India approach does not seem to bo tenable for this 
crop. Each State must arrange to solve its own research and 
developmental problems, it will be a desirable step, however, 
that the major producing States of Maharashtra, Karnataka, 
Andhra Pradesh, Tamil Nadu and Orissa may form some inter-State 
consultative machinery for mutual benefit. With necessary 
backing of research and developmental activities, it should 

be possible to double the existing yield level by 2000 AD to 
20 tonnes/ha. Keeping the area stable at the present level of 
160,000 ha, the total production attainable by then will be 
3.2 million tonnes. 

Garlic 

23.3.7 The use of garlic is made in general as a condiment 
except for in-season use of leaves and tender bulbs for cooking 
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or in raw form as ctiutnoy * It has many mah.icinal 

properties. It is considered t'':- be- heat-pro-jucinj/ 

v/hcrcas onion is cool. It is qc-.od for many stomach 

ailments and for rheumatism. It has an er>scntia.i. 'jIi 

v/nich contains allylpropyl disulphide, di-allyl sulphide 

■and two rnor-^ sulphur containing compounds -/hose: comp^siti "n 

is not fully undcrsi.ocd. As garlic h 'S s .-rn; more sp:'Ci'''il 

principles, (onion has only one), it is rn. rj pungent and 

has a different flavour. The anti-bacterial properties 

of garlic are due to allicin. The use of garlic in 

• -. 

medicine has been limited in the past due to its smell 
and pungency. Successful attempts have been made 
recently in the Central Food Technological Research 
Institute, Mysore.', to prepare garlic concentrate 
containing the precursor of the- active principle to 
facilitate administration. The enzyme which activates 
the precursor is supplied separately in a capsule along 
with the syrup. Such a procedure will increase its 
use in fcturc. Garlic is already used as flavouring agent 
in the manufacture of sauces and ketchups. Some 
pharmaceutical firms in India sell garlic powder in 
the form of tablets for use in stomach disorders and 
rheumatic troubles and it is likely to be accepted in 
increasing quantities in foreign markets too. 
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23,3.8 At present India exports annually about 2^000 
tonnes' of garlic in fresh form (2 per cent of the total 
production). Sri Lanka is the biggest buyer of Indian 
garlic/ accounting for 73 per cent of the exports. It 
is exported in small quantities to many African/ European/ 
Middle-East/ South-East Asian and American countries. 
Garlic is being popularised in some of these countries 
in various new foo' preparations like garlic salt/ 
garlic vinegar/ garliced potato chipS/ garliced bread 
and garliced meat tit-bits. The needs of export and 
processing industry may go up to lo per cent of 
production in future. The major importance of this 
crop will continue to lie in its consumption within 
the country as an item in food preparations. It would 
bo possible to meet this demand from the present area- 
under garlic by improving productivity levels to the 
extent possible. The available data pertain-to the 
years 1961-62 to 1965-66, The total area under garlic 
in the country was 25/000 ha» About 60 per cent of 
the area was in the States of Madhya Pradesh/ Gujarat 
Maharashtra and Karnataka more or less in equal proportion 
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and 70 per cent of production came from these States, 

The yields# however# showed great disparity among 
States (Karnataka 2# Madhya Pradesh 3# Mahsrashtra 6 
and Gujarat 9 tonnes-/ha) . Other State's accounted for 
between 4 and 8 per cent of the country;'s area under 
the crop with yields usually of the ordc.r of 2 tonne^/ha 
with the exception of Uttar Pradesh and T.amil Nadu, 
where the yields v/erc; 6 tonnes/ha. The average yicl.'i 
for the country as a whole was of the order of 4 tonnoP/ha. 
The aim shoul be to raise the yield to 10 tonnes/ha 
by all possible means of improvement; varietal, 
agronomic# plant protection and developmental. 

23.3,9 The variations in yield are a pointer to local 
Variations and# therefore# underline th^.’ need for 
specific approach to probJ.cms from region to region or 
State to State, There is no recognised variety of garlic 
in the country. The names Mioxican and Italian attached 
to some varieties suggest that their parents v/ero 
introduced from these countries at some time or the other. 
Many types arc known by either the colour of the skin 
(white or pink) or by that of the flesh (pure v/hitc and 
the pale-yellow), Preferences are noticed in some places 
for local pink types which are more pungent and are 
associated with high medicinal value. In other places# 
where dehydration is done# people prefer typos having pure 



white flesh. The research and developmental problems of 
garlic are of the Same nature as in the case of onion and 
our recommendations are in principle the same as enunciated 
there, 



2 3.4.1 


are available 


4 VEGETABLES* 

Statistics reoarding vegetables 
only for area. Averages for the period 1968-69 to 1370-71 
indicate the follov.dng broad position; 

i) total area under vegetables is C.90 Mha; 

ii) area ranges between lO—3C thousand ha in 
each of the States of Jammu & Kashmiir, 

Punjab, Haryana, Rajasthan, Gujarat an^'" 

Tamil Nadu; 

iii) area ranges betv;een 30-50 thousand ha in 

each of the States of Assam, Madhya Pradesh, 
Maharashtra, Karnataka, Andhra Pradesh and 
Kerala; and 

iv) 3 .reB. ranges between 75—90 thousand ha in 
each of the States of Uttar Pradesh, Bihar 
and West Bengal, 

The area reported for Orissa is 274 thousand hectares, 
which is disproportionately higher than other States. 
Obviously, this seems to be due to some lacuna in 
reporting. Corresponding production statistics are not 
reported annually. A pilot sample sur\>’ey v;as conducted 
recently by the Institute of Agricultural Research 
Statistics for estimating the area and production of 
different vegetable crops. ^ The survey revealed that 
collection of data for vegetables was beset with 
difficulties because of various factors like short 
duration of crops, continuous sowing and harvesting 
and multiple pickings. Even then, the study struck a 
hopeful note in that it was possible to collect such data 
* other than tubers and bulbs. 

^ 1973. Sukhatme B.V., ^.aj^. Survey on Vegetables in 

Rural Areas of Delhi; New Delhi, Institute of Agricultural 
Research Statistics (ICAR). 
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on vegetables by using sample survey techniques. It is worth 

considering how best this could be done at least periodically, 

if not annually. Besides, the cultivated vegetables, there 

are many kinds of wild plants whose leaves, stems, floral 

buds, flowers or raw fruits are consumed in the countryside 

on an appreciable scale in the seasons of availability. It 

will be interesting to make an exhaustive catalogue of such 

vegetation through suitable surveys and encourage the growth 

of most useful ones in cooperation with the forest departments. 

23.4,2 It is difficult to hazard a guess on production 

in the absence of data. For meeting nutritional needs 

for moderate work per adult requirements of vegetables are 

put at 200 g/day.^ Chapter 9 on Nutrition gives various 

patterns of improved diet at moderate cost. The rice based 

south Indian diet contains a provision for 160 g of vegetables 

per day, whereas the value for north Indian wheat based diet 

is 180 gm. At 180 g/day, the quantity needed in 2000 AD for 

the adult equivalent of the population will approximate 

5o million tonnes and at 200 g./day it will be 55 million 

tonnes. Besides direct human needs, the country has also 

to make provision for export as well as processing. Fresh 

vegetables have been exported to UK and some of the neighbouring 

countries like Kuwait, Bahrain Islands, Nepal, Qatar and Dubai. 

The average annual exports between 1969-70 and 1971-72 have 

been of the order of 3,300 tonnes. Dehydrated peas, 

ketchups, sauces, juices and canned vegetables are already 

consumed to some extent by the urban population and are much 

in demand in the armed forces. About five dehydration units 

1972. Gopalan, C. et al, -rkitritive Value c^f Indian Foeds; 
Hyderabad, National Institute of Nutriti on, Indian Council 
of Medical Research. 
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are working at present and 8 more are expected to come up. 


This is expected to raise the total installed annual 
capacity to 15,000 tonnes. There arc a dozen canning 
units at present and the average production of canned 
vegetables is of the order of 6,000 tonnes. The annual 
exports of canned products has been about 2 00 tonnes. 

This could be considered as a good beginning for 
utilization of vegetables for export or processing and 
the need for these purposes is definitely going to rise 
in future. In addition, an allowance is also necessary 
to be made for spoilage, which is substantial in a 
perishable commodity like vegetables. Considering those 
factors, one can plan for an ad hoc production of about 80 
million tonnes by 2000 AD, which would account for an 
area of 4 Mha, assuming an average yield target of 
20 tonnes/ha. Fifty per cent of this area could be 
expected to be under irrigation. 

2 3.4.3 Vegetable cultivation in the country follows 
two broad patterns, viz., (a) what is grown in the 
interior villages and (b) what is grov/n in the suburbs 
of towns and cities. Most of the villages, vjhich are 
not easily linked v/ith towns and cities, do not grow the 
perishable kinds but vegetables like pumpkins, which can 
be stored for a long time even under ordinary conditions 
v;ithout any deterioration. They also sometimes grow 
semi-perishable articles like colocasia and potato. Many 
other cucurbits like bottlegourd, cucumber, bittergourd 
(karela), ridgodgourd ( taroi) and melbns are also grown 
on borders or between rows in the field or trailed along 
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their huts, Brinjal, lady's fingers and cluster beans are 
also grown. These are for domestic consumption and are 
also often carried to periodical village haats for sale. 
Vegetables of kinds other than those mentioned ab<->ve have not 
been produced by villages to any significant extent just 
because of the lack of means of corrmunication. A variety 
of vegetables were contemplated to be grown in villages in 
different Community Development Blocks as a part of the 
Applied Nutrition Programme since 1962/ in collaboration with 
the UNICEF/ FAO and WHO. The idea has been to encourage 
people to grow vegetables in the backyards of their homes 
to meet their nutritional needs. Out of a total niomber of 
5/092 blocks in the country/ the number covered till March/ 

1973 was only 1/093/^ or 21.5 per cent in a period of lO years. 
Although the programme was primarily meant for raising the 
nutritional standard of village people, the slow pace can 
be taken to be an indication of their inaccessibility to • 

markets, because they consider every ’measure from the 
viewpoint of earning money rather than a mere improvement 
in their health standards. The position is expected to 
change when the marketing centres come up within every 5 km 
radius, which will facilitate the disposal of perishable 
commodities produced in villages. This measure has been 
contemplated in Chapter 56 on Marketing, Transport and Storage. 
It will then be oossible for every village to get involved in 
the production of vegetables. 

^ 1972-73. Special Programmes in Community Development. 

New Delhi, Ministry of Agriculture, Government of India. 
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Suburban cultivation of vcgctoblcs represents 
the traditional pattern of vegetable culture (olericulture) 
in India. Its special features are as follov/s: 

i) It is practised by a hf reditcirv class of 
growers known as kachhls or ba.rahmasis / 
v;ho dwell around towns and cities. 

ii) The holdinqs used for vegetable grov/ing 
are almost permanently fixed as far as 
site is conccjsned. These arc very small, 
measuring only a few cents of a hectare. 

iii) The l:inds arc v/holly irrigated. Except 

for bigger tov/ns whc'rc it is now possible 
to use better devices, percolation v^rells 
or tanks or nalas are generally used for 
irrigation according to the needs of 
different situations and the operational 
devices are mostly manual or bullock driven. 

iv) The vegetable holdings being fixed, there 
might be rotation between different kinds 
of vegetables, but a rotation with other 
crops is usually ruled out. Therefore, 
relay cropping predominates and at any one 
time there might be even a mixture of crops 
standing in the same plot, e.g., a leaf crop 
may be taken around the bunds and irrigation 
channels and within the plot, there might be 
brinjals and in betv/cen th^' rov/s of brinjals 
there might be a root crop. 

v) The method, of cultivation is, therefore, 

naturally intensive, where there is no room 
for rest to the soil. Except for bigger 
cities, usually the level of manuring is not 
adequate. Application of cowdung and ash, 
which are derived from the household, is 
most usually resorted to. 

vi) Continuous use of the same piece of land 
season after season and. year after year 
makes it a harbouring giround for various . , 

kinds of pathogens and pests. Effective 
plant protection measures are usually 
mis sing. 

2 3,4.5 The belt around an urban area, which grows 
vegetables, is narrow for the smaller towns but its 
width goes on expanding as one goes to bigger cities. 
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Besides such vegetable belts around every town and city, 1±ig 
urban areas also draw their supplies from far off places* 

Cities of medium size draw their vegetables from ne^irby 
towns but metropolitan cities get supplies from much longer 
distances. For example, Calcutta draws its supplies of 
vegetables from Bihar, Uttar Pradesh/ r-ladhya Pradesh and 
even from places as far off as Simla. Bombay draws its 
supplies from Nasik, Poona or even beyond and from many far 
off towns of Gujarat. Delhi draws into its ambit many areas 
of Haryana, Punjab/ Rajasthan and Uttar Pradesh. Ahnedabad 
gets its supplies from Nasik, Bombay, Jaipur, Mathura, Meerut 
and Agra. Nagpur also gets its supplies from Nasik and Poona. 
One has to concede that vegetable growing will continue to be 
concentrated around towns and cities in future. For the sake 
of calculation, one can consider that the hinterland lies in a 
radius of 40 km for the metropolitan and capital cities, 25 km 
for the medium sized cities and towns and 10 km for the 
smaller ones. Assuming the gross cropped area on an average 
to be about half of the geographical area and assuming that 
vegetables will occupy 10 per cent of the cultivated area 
around big cities of the first category, 5 per cent of the next 
category and 1 per cent of other towns, the total area 
requirements for vegetables will be of the order of 2,8 Mha. 
23.4,6 The vegetable bolts around cities and towns will 
require better and efficient methods of vegetable production. 
Manures and irrigation are going to bo the primary requirements 
for a successful programme. The organised sewerage system, 
which functions in most of the big cities and towns, can prove 
very helpful in this regard. Effluent flowing from this system 



461 

serves the double purpose of providing irrigation as v.'oll 
as sorr..:- of the. rocriircd manuria], ingredients in soluble 
form. Places like Poona and Delhi have a special canal 
or pipe system to m.ake available such of.fluent water 
for .cultivation. .This type of service has to bo developed 
in a systematic manner in every city and town. Moreover, 
the sludge obtained from this system is substantial and 
a very effective source of soil enrichment. The 
Comm>ittca on Urban Wastes (1971), Ministry of Works and 
Housing, Government of India conducted a survey of the 
quantity of nightsoil, refuse and other wastes handled 
by the local bodies having a population of 5,000 to over 
100,000 On tho basis of this survey, th. availability 
of sludge works out to about 318 kg per capita per annum 
and assuming even half of this quantity to be available 
to growers as manure, the total quantity which will be 
available in 2000 AD from an urban population of about 
273 millions will be of the order of 40 million tonnes. 
This entire quantity is required to be fully utilised 
and it should be the responsibility of the local bodies 
to encourage maximum possible use of this source for 
vegetable production. 

23.4.7 Handicaps of present day cultivation of 
vegetables have already been stated in some of the 
foregoing paragraphs. The individual holdings are very 
small, because of which many modern mechanised methods 
cannot be followed. However, there is one advantage that 
all the vegetable growers usually have their plots 
contiguously situated. Hence the plots can be constituted 
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easily into suitable blocks for major collective operations 
like dusting, spraying and tractor plougViing etc. It has 
to be recognised that individual grov/ers will not be able to 
conduct such operations because of their limited holdings 
as well as inadequacy of finances. It should be the 
responsibility of the State Governments through their 
Departments of Agriculture/Horticulture to organise the 
growers into suitable cooperatives so that they can derive 
the benefits of collective measures. It should also be the 
responsibility of the Governments to sec that proper facilities 
for various kinds of operations are placed at the disposal 
of the growers in the fomf of custom service. The custom 
service can be organised either through cooperatives or 
through governmental organisations. As far as irrigation 
is concerned, the State Governments will have to ensure that 
the entire vegetable area is duly commanded by canals or wells, 
i^'^erever the plots are at a distance- from a canal, the 
growers should be encouraged to sink wells on a joint 
ownership basis. The Governments should render all possible 
help by providing guidance, material and finances for this 
purpose, 

23.4,8 The vastness of the country covering various ■ 

agroclimatic regions permits growing of every kind of 
vegetable and v/ith the development of rapid means of 
communication, it has become possible to make available 
vegetables from one part of the country to the other. The 
concentration of vegetable belts around cities serves both 
the purposes, viz. (a) of meeting the immediate needs of the 
city concerned and (b) supplying to other distant cities the 
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vegetables which though 'in-season' at the place 
of production are 'off-season' for the others. Then, 
with the development of rail and road transport systems, 
it is possible to make available the vegetables which are 
grown at higher altitudes to cities in the plains all 
through the year, c.g., tomatoes, capsicums (vegetables 
chillies), cole crops, lettuce, turnips, carrots and 
beetroot. In this latter context, production of 
vegetables in the high hills of Kashmir, Himachal 
Pradesh, west Uttar Pradesh, Himalayan West Bengal, 
Central Plateau (Mount Abu, Pachmarhi, Hazaribagh and 
Ranchi), the Western Ghats and Nilgiris (Mahabalcshwar, 
Ooty, Kodaikannal, etc.) assumes special importance. 
Such areas have been used in the past chiefly for seed 
production, but now they can participate in vegetable 
production programme for making supplies to plains also. 
An area of about 2 00 thousand hc‘Ctares can be earnrerked 
to be developed in such places. 

23.4,9 An area of about 3 Mha is already accounted 
for in the development of vegetable bolts around cities 
and tov/ns or in the hills which is also meant to mainly 
cater to the needs of urban population. The- remaining 
1 Mha of the total proposed area of 4 Mha can be mainly 
earmarked for the production of vege tables in the 
interior and in this profc.rence could be givc.n to 
sites situated in the vicinity of lakes, tanks, 
rivers and canals. Wo have already stated in Chaptcer 21 
on Fpodgrain Crops that rice crop has to be withdrawn 
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from the peripheries of tanks and lakes, where water cannot 
easily reach through flow irrigation. Such areas, which 
have to depend on lift irrigation, can be transferred to 
other crops among which vegetables would figure prominently. 
Riverbeds arc being utilised to some extent even now for 
growing vegetables, but not the canal beds. There is the 
problem of waterlogging along the canals-. Perhaps this 
situation could be retrieved to a great extent by resort 
to vegetable growing. An area of about 0,8 Mha could be 
earmarked in this manner. The balance of the area of about 
0.2 Mha could be accounted for by kitchen gairdens in the 
cities and towns and even in the interior villages. Kitchen 
gardens are already becoming popular in towns and cities 
and it has already been mentioned that attempts arc 
being made to popularise them in villages through the 
Community Development Blocks. If progress is to be judged 
by the number of families who have taken to kitchen gardening 
and the permanency of the kitchen gardens already established 
in rural areas as a part of this scheme, perhaps the picture 
will be still more discouraging. One common factor, which, 
of course, applies equally to most of the areas under vegetable 
cultivation is the constraint of supplies of seed, fertilisers, 
and plant protection chemicals being within the means of the 
small growers. The other constraint is that of transport. 

As regards the first, the remedy lies in encouraging the sale 

of the required inputs in minikits, v/hich will be within the 
reach of an ordinary grower. To overcome the second 
constraint, the programme of extending vegetable cultivation 
to the interior will have to be undertaken in pace with the 
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development of roads or other mt;ans of communication. 

This makes it ncccssairy to drav; priorities for extending 
the area. Towns and cities should ge t the first preference; 
next in order could be the hills; then beds of tanks, lakes, 
and can^lS and lastly the interior villages. 
Priorities within the urban areas could 1 in the 
following order: 

i) vegetable belts around metropolitan towns; 

ii) vegetable belts around State capitals; 

iii) vegetable belts around district headquarters; 

iv) vegetable belts around taluk headquarters; 
and 

v) development of kitchen gardens simultaneously, 

2 3.4.10 Examining the scientific content in the prc.’vailing 
materials and methods of vegetable cultivation, one will 
find that most of the vegetables have no standard 
varieties. All sort of good and bad. material is grown 
everywhen . A few vegetables like tomato, brinjal, cole 
crops, chillies, beans, spinach ( oalak ) have received some 
attention, but the requirements of various areas and 
tastes are so different that the existing varieties are 
not sufficient to meet the needs. There is a lack of 
knowledge and practice of scientific vegetable cultivation 
among growers in respect of time of planting, optimim 
plant population per hectare, composition and dosage of 
manures and fertilizers, irrigation, utilization of 
pesticides, insecticides and hormones. Pests and 
diseases arc rampant evt'rywhcro. Viruses, wilts, 
physiologic disorders and fruit flics, borers, cutworms 
and nematodes are most common. There alvrays existed a 
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poor base for vegetable research. Ordinarily/ agricultural, 
colleges had a small section dealing with vegetables either 
attached to their agronomy or horticulture division and there 
also much attention could not bo paid to it, because the 
persons put in charge of such work had to do many other jobs 
too and these other jobs were considered more important than 
attending to vegetables. Some private firms dealt with research 
work on vegetables (specially, tht temperate ones) but this 
was only notional. T'^at they did was to import seed of some 
of the varieties, multiply it in suitable locations like the 
high hills of the north and south and sell the same at high 
prices. 

23.4.11 Agricultural universities were established in various 
States after 1960. Though these were expected to look after 
vegetable research, but the expected importance and impetus 
still remains to be developed. In fact, by virtue of various 
kinds of diversities pertaining to soil, climate, orography, 
Irrigation facilities and consumer taste in the choice of 
vegetables, vegetable research has to be highly localised and 

in this respect agricultural universities have to play an 
important role. At the Centre, a Division of Horticulture 
was organised at the lARI during the Second Five Year Plan 
period. It was only in 1971 that thi^ Division was split up 
into two separate parts - one dealing with horticulture and 
fruit technology and the other with vegetable crops and 
floriculture. The Division of Vegetable Crops and Floriculture 
has two substations at present, one at Katrain in Kulu Valley 
dealing with temperate crops and the other at Karnal dealing 
with subtropical and tropical crops of vegetables. There is 
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<1 Vegetable Research Section also at the. IKRI. Lcatcly/ 

an all-India Coordinated V(,:gctable Improvement Project 

has also been startc^d with a coordinating cell at the 

lARI. The work under this project is carried out at a 

network of 17 stations spread in different parts of the- 

country. These represent some most recent steps the 

impact of which will be felt only with the passage of time. 

23.4.12 The developmental activities pertaining to 

vegetables have no distinct locus s tandi . These havc- 

usually been clubbed together with the setup meant for the 

major field crops with the result that vegetable growers 

have failed to attract due notice. This position will be 

automatically rectified to a great extent in future/ when 

horticultural staff has been provided upto taluk level and 

agricultural staff becomes available upto the Block or 

Circle in accordance with our general recommendations. 

The growers need attention in various directions. As 

stated earlier, they have to be organised collectively for 

various kinds of field operations, which can be done only 

in vast chunks of area. It vjill be a big step forward if 

a system, of beneficial rotations or companion cropping 

could be introduced in vegetable plots from the. soil point 
of view and legumes would suit most ideally for this. 

For rotation, many short statured beans could be 

introduced which usually form part of vegetable recipes. 

In companion cropping, berseem and lucerne can fit in 

most profitably, because these would fetch good price 

for the growers at any time of the year. The production 

programmes will have to be given an orientation with an 
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eye on the needs of processing industry also. A few examples 
are given below: 

i) Tomato: Tomato is used for processing as 

'canned whole*/ juice, sauce and concentrates. 

Of late, general opinion has developed against 
the use of colour in tomato products. Several 
countries including India have already 
prohibited the use of colour. Another important 
point relates to the recovery percentage of juice, 
which has a bearing on the total solids. The 
essential requirements of the tomato juice 
processing industry, therefore, are (a) varieties 
with fruits of natural deep red colour and 
(b) high percentage of solids. Similarly, 
for canning, the fruits should retain attractive 
red colour and remain firm and not get pulpy 
when peeled and canned. 

ii) Cauliflower: Compact heads white in colour are 
specially suited to processing. 

iii) Chillies: These arc used for pickling as stuffed 

For this, medium sized, thick-skinned 
but bold chillies of deep colour arc preferred. 

These illustrate the special needs of the processing industry, 

but some sort of system is required to be developed even in 

general whereby it btcomes possible to lift the surplus 

quantities from markets for processing purposes in order to 

prevent distress sales forced by the perishable nature of the 
commodities. 

23.4.13 The growers arc also required to be encouraged to 
grov; vegetables from the export point of view. As mentioned 
in Chapter 12 on Export Possibilities and Import Substitution, 
the Indian Institute of Foreign Trade, after a survey (1968) in 


22 countries of the world to assess India's export potential 
of fruits and vegetables, reported that excellent market 
opportunities arc available in Europe, West Asia and South 
East Asia for the export of cauliflower, cabbage, frcnchbeans, 
garden peas, capsicum, lady's finger, brinjal, tinda 
( Citrullus vulgaris ), parwal ( Trichosanthes diocia ), 
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bitteirgiroxd. ond ysm. It W3S tuxtbcf consic'cxcd tb-it Indis. 
had the requisite resource base to produce fresh 
vegetable's and that market opportunities existed overseas 
and/ therefore, it should be possible to reach an export 
level of 16,500 tonnes of fresh vegetables by 1975-76. 

The Indian Institute' of Foreign Trade also reported that 
there was scope for increased exports of processed 
vegetables from India and fixed an export target of l0,000 
tonnes of processed vegetables by 1975-76. It docs not 
seem possible that these targets can be fulfilled, but 

it does indicate the future prospects of expanding 
vegetable cultivation. The country should be able to 
evolve the right kind of varieties for export with 
regard to colour, shape, size and taste which arc 
preferred in foreign countries. For example, deep purple, 
roundish and long brinjals are preferred in European 
markets. There is a liking abroad for small podded 
varieties of lady's finger with less mucilage to be used 
as a canned product, etc. At present all kinds of produce 
is tried to be exported without regard to quality, which 
is not a healthy tendency,because once a prejudice is 
created in =a foreign market, it will be difficult to 
push through oven the best of material later on. The 
remedy against this lies only in producing the required 
type of material. 

23.4.14 Techniaucs utilising the hybrid vigour are 
in use in all biological fields to boost production 
and the same can be done with advantage for the 
production of vegetables, especially for processing and 
export. The paca of utilisation of hybrid vigour in 
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vegetable improvement has been rather slow in this country. 

The basic handicap in the past was the absence of a 
scientifically organised seed industry, which is a very 
essential step for maintaining the parental lines required 
in the multiplication programme. The picture has now changed 
and some seedsmen have already employed professional vegetable 
breeders for producing hybrids. The lARI, the IHRI, the Punjab 
Agricultural University, the Vivekanand Laboratories, Aimora 
and the Institute of Agricultural Sciences, Kanpur are 
examples where some interest in hybridisation in recent times 
has been evinced. Crops on which the work has been in 
progress arc onion, melons, bottlcgourd, chillies, tomato, 
brinjal and cabbage, but the hybrids released are very few. 
Preliminary experience has indicated that hybrids released 
so far have created an impression among the farmers that these 
arc very susceptible to diseases and pests and, therefore, 
their acceptance has been very slow. It has already been 
indicated that the plant protection measures are almost absent 
in vegetable cultivation and, therefore, all varieties - whether 
hybrids or otherwise - are equally exposed to and affected by 
the infestations. The impression of extraordinary 
susceptibility of hybrids alone docs not seem to have much 
valicilty. hbwever, it is necessary that disease resistant 
stocks arc specially introduced in combinations when resistance 
is found to be governed by dominant genes. Further, in order 
to increase the acceptability of hybrids, it is necessary to 
choose such vegetables for this work where the farmer is not 
in a position to produce his own seed. 



23.4.15 There ar< a large number of indigenous vccTctablcs 
particularly leafy, on which no systematic studies regard in 
their nutritional values and agro-tochnienje; s have- been done 
Leafy vegetables bc:ing of high nutritive and protective 
value need special attention of the horticulturists. 

Leafy vegetables belonging to different speci^-s of 
Anaranthus , Portulac a, Tri g one 11a , Aerv?. , Altcrnanth.,r?. . 

Bgsc 1 la . Cclosia and various oth; r species should bo, 
collected and evaluated for their nutritional and other 
desirable characters. 



5 CONDIMENTS AND SPICES 


Ginger 

2 3.5,1 Every Indian household is familiar with ginger' in the 
form of sonth . Its use in green form as an additive to 
vegetables or in salad is also quite common. It contains 
from 0.25 to over 3 per cent of a volatile oil of light 
yellow colour containing terpenes, cincol, citral and 
borneol/ which impart to it a characteristic aroma. Its pungent 
taste is duo to the presence of a resin found dissolved in 
the oil. Ginger is useful for various purposes, c.g.^ (a) as 
a spice in coo'kery, to give flavour to a wide variety of 
foods, (b) in confectionery and preserves (whether in a syrup 
or as crystalline ginger in the form of candy, cubes or flakes), 
(c) as pickled in salt and lime juice, (d) in distilleries for 
the preparation of ginger beer, ginger ale, ginger brandy and 
ginger wine, (e) in medicinal and veterinary prejjarations 
and (f) in the manufacture of ginger oil, ginger essence, 
ginger oleoresin (gingcrene) and starch (from spent ginger). 

In India, however, its use for processed articles or 

industrial products is negligible at present. The main 
importance of ginger to the country lies in its export in 

dried form. 

23.5,2 Area under ginger and its production (dry basis) are 
presented in Appendix 23,4 — Statement I. The data generally 
relate to the period 1969-70 to 1971-72 except in the case 
of Assam and Bihar as explained in Appendix 23.4. Country's 
total production is only 34,000 tonnes and the area occupied 
by the crop is also small, viz., 2 7,000 ha. The production in 
most of the States is such that it can suffice only for local 
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needs of ginger in fresh form. Kerala accoxants for about 


45'per cent and 54 per cent of all-India area and 
production respectively. The North-Eastern States 
together also account for a substantial part of all-India 
area and production, viz., about 16 per cent. Both Kerala 
and Assam have, high rainfall and humidity conditions and both 
seem to be favourable for ginger cultivation. Both grow such 
vari.:tics of ginger, which ar<: less fibrous than those 
vrhich are prevalent in oth>L r parts. However, Kerala has 
specialised in producing dried ginger, i.e., sonth , whereas 
Assam has not. It is likely th,at export facilities are 

responsible for this difference. Kerala is the only State 
which exports dried ginger to outside countries. It also 
provides dried ginger to other States. 

23i5.3 A study of intf.rnational production and export 

1 

data as reported in different publications does not give 
a clear picture of the order of importance of various 
countries in production and export of ginger. However, 
it is certain that India produces and exports the largest 
quantity, African countries of Nigeria and Sierra Leone 


i) 1968. Production of Ginger in Major Producing 
Countries (1964-66) - Survey of India's Export 
Potential of Spices-: New Delhi, The Mark-:ting 
ricsearch Corporation of India, Ltd. 

ii) India's position in the trade of ginger 1957-61, 

1962-68, Commodity Division of the Commonwealth 
Secretariat, London (private communication, 1973) . 

iii) Monthly Statistics of Foreign Trade of India, 

Vol.I, of March 1968, 1969, 1970, 1971 and 1972.Calcutta. 
Directorate General of Commercial Intelligence & 
Statistics 
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seem to be fast catching up. Indian export has shown 
fluctuation over years. Despite this, the Middle East countries 
accounted for more or loss half of our total exports. h peak 
of export of 10,000 tonnes was attained in 1957. The 
fluctuation has generally been around 3,>000 tonnes, 
the exceptions being 1968-69 and 1969-70 when the quantities 
exported were loss than 2,000 tonnes. The year 1971-72 once 
again showed a rise in exports viz., 7 thousand tonnes 
followed by 6 thous.and tonnes in 1972-7 3 and 5 thousand tonnes 
in 1973-74. The Marketing Research Corporation of India 
conducted a survey of India’s export potential of spices in 
1968. It was found that the: high prices of Indian ginger 
severely erode her place in the two most important markets 
in the west - the US?i and the UK. In addition, even India's 
guaranteed markets in the Middle East got affected by higher 
prices. Secondly, Indian ginger has higher fibre content and 
is usually rough-peeled and is, ■therefore, in less demand 
in competition with Jamaican or Sierra Leone gingers. There 
is need to concentrate on evolving such fibrolcss varieties 
which have a demand in the foreign markets. The fibrcloss 
characteristic has also to be combined with the high yield-. 
23.5.4 The 'Rio de jcnelro' variety is a very high yielder 
(twice or thrice, the yield of prevalent varieties). It has 
a higher fibre content when compared with the Kerala varieties, 

but in comparison to varieties found in ether S-tates, it has 
less fibre. It is not fit for export, but can suit well for 
internal consumption. However, this variety has gained 
popularity in Kerala. This is not a desirable trend from the 
export angle and Kerala will stand to loose if its production 
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is not discouraged. In order to avoid this situaticn 
the growers in Kerala have to be educated that they 
should not go by the yield standard calone; and should 
continue to give: due regarc' to quality also. Th.:: ri.: 
seems to be no harm if cultivation of this variety is 
popularised in States other than Kerala for internal 
consumption purely as -an immc'.diate interim measure, 
in order to derive the advantage of its high: r yield 
potential, but even then popularising the least fibrous 
varieties in call the States should be considered the goal. 

2 3,5.5 Kerala is the leading State in the production of 
ginger. It is desirable, therefore, that maximum attention 
on research activitii.E is focussed in that State. The 
States of north-eastern part of the country are important 
for ginger next only to Kerala both in qu-lity and guantitv 
of production and, therefore, their collaboration with 
Kerala in all research and developmental activities will be 
a step in right direction. In fact, all stops should be 
taken whereby the North Eastern Region could make its due 
contribution in meeting the internal and external demand 
for this commodity. With proper research, the yield can 
roach 2,5 tennes/ha, i.t;. nearly double of the existing 
level. This will result in a production of about 70,000 
tonnes. It will be then easy to step up considerably the 
proportion of production for export eind processing articles 
like beverages, candies and medicinal extracts. For 
successful commercial exploitation, ginger research stations 
will have to determine the optimum stages of maturity 
necessary for different purposes like the manufacture of 
ginger preserve in syrup, candy, oleorcsin and essential 


oil etc. 
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Turmeric 


23.5,6 Cured rhizomes of Curcuma lonqa mainly constitute 
the commercial variety of turmeric. Another species (C. anrda ) 
is also grown to some extent in India. It is popularly 
known as airfca h^ldi (mango turmeric)/ because its rhizomes 
possess the smell of green mango/ when fresh;' it is used for 
pickles in the south. Turmeric contains about 2,0 per cent 
of curcumin dyc/ because of which it is used for colouring 
textile fabrics. However, with the introduction of cheap 
aniline dyes in place of the vegetable dyes, the .use of 
turmeric as a source of dye has beeomc very much limited. 
Turmeric also contains an essential oil, which is extensively 
used in confectionery and aerated water industries. Next to 
ginger oil, turmeric oil appears to be the most suitable 
source of zingiberene. Turmeric possesses stomachic, tonic, 
blood purifying, anthelmintic, antacid and carminative 
properties. Of all the uses, the most widespread use is 
as a condiment. It is an indispensable article for falvouring 
and colouring of various kinds of dishes and in the 
preparation of pickles. Utilisation percentages of turmeric 
for various purposes are? medicinal, 1.5; dye, 2,5; 

1 

cosmetics, 6.0; and seed, 17.7 of the total production. 

Besides these uses, t’.’rmcric is also exported. Exports 
during the five years ending 1971-72 ranged between 6 and 
14 thousand tonnes, the average being 9,000 tonnes, i.e. about 
6 per cent of production. Making an allowance of 5 per cent 

1965. Marketing of Turmeric in India, Nagpur; Directorate of 
Marketing & Inspection, Ministry Agriculture & Irrigation, 
Government of India, 


1 
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for wastage etc., the otiantity utilised for domeGtic 
consumption could be taken as 60 per cent. 

23.5.7 The total area under turmeric and production of 
cured turmeric was 76,400 ha and 143,000 tonnes respectively 
during the triennium ending 1971-72. The important producing 
States are Bihar, Orissa, Maharashtra, /mdhra Pradesh and 
Tamil Nadu. The cultivation of turmeric in Punjab, Haryana, 
Rajasthan, Gujarat and Madhya Pradesh is much less than in 
other States. Statewise data arc given in Table 2 3.2. iindhra 
Pradesh and Tamil Nadu together account for 60 per cent of 
all-India production. i^uxlhra Pradesh is the leading State 
both as regards area and production of turmeric. However, 
yield is the highest in Tamil Nadu, viz., 3.8 tonnesAi'^ -nd 
in Andhra Pradesh yield is only 63 per cent of that in 
Tamil Nadu. If the yield target for both Andhra Pradesh and 
Tamil Nadu in 2000 AD is kept at 5 tonnes/h^^ and for other 
States at 2.5 tonnes/h^^/ ^rid if the all-Indie. area target 
is put at 76,000 ha without any change in the area undc.r 
turmeric in fjidhra Pradesh and Tamil Nadu, the total production 
by the turn of century works out to 267,000 tonnes, which 
will imply an average yield of 3.5 tonnesAia for the country 

as a whole. The onus of primary research work on th. crops 
should lie jointly with the States of Bihar, Orissa, 

Maharashtra, A'uidhra Pradesh and Tamil Nadu. 
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Table 2 3.2 

Area and Production of Cured Turrneric 
(Average of 1969-70 to 1971-72) 


Area = thousand ha 

Production = thousand tonnos 
Yield = tonnes/ha 



I i\rc-;a 


I Production 

; Yield 


l7-iCtual I 

1 1 

Per cent 

I Actual 

1__ 

Per cent i 

1 1 

Bihar 

8.7 

11 

13.1 

9 

1.5 

Oris sa 

12.3 

16 

14.9 

10 

1.2 

Maharashtra 

9.6 

13 

12.2 

8 

1.3 

Andhra 






Pradesh 

21.6 

28 

51.0 

36 

2.4 

Tamil Nadu 

9.3 

12 

35,1 

25 

3.8 

total 

61.5 

80 

126.3 

88 

2 .05 

all-India 

76.4 

loo 

143.0 

loo 

1.87 


Chillies 

2 3,5.8 Green chillies arc an integral part of vegetable 
preparations throughout the country; These constitute an 
essential accompaniment to bhakri . sattu or parched grains 
for the working class. These are taken raw, cooked or 
in preserved form in lime juice, vinegar or oil and are a 
cheap source of vitamin C and A and minerals. There is a 
tendency to grow a few plants of chillies in every 
household; they are also grown in kitchen gradens and 
in small plots in vegetable belts throughout the year. 
Non-pungent, thick pericarped large, oblong or pear shaped 
varieties - generally called by the generic name itself 
as capsicums - are cooked like vegetables. Their 
cultivation is mainlv oonoontr^i^r-xi n thr-. -Fr-nTn 
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where they arc suwtlicc': to the ccnsuminc markets. There ar 
no statistics on area anr" proriuction of green chillies. 
Reported data pertain to only chillic.-s v;hich arc dried, 
and v/hich arc mainly used as a seasoning, flavouring and 
colouring agent. Different varieties of chillies for 
drying arc grown as regular agricultur-l crops in large 
areas. Such varieties possess highly pungent fruits v;ith 
thin rind -^nd comparatively smooth pericarp. Pungency of 
chillies is due to capsicin (o.l per cent). The total 
colour pigments of chillies arc- of the- order of 4-5 gm per 
kg of ripe chillies. Chillies in dry form arc used in 
domestic medicines also. These are considcrud tc possess 


stomachic and stimulant properties and are also used 
externally as a rubifacient. Dry chillies are also an 
exportable commc'dlty. Sri l^anka was the largest importer 
of Indian chillies accounting for about 80 per cent of 
total export till 1971-72. In the subsequent years, 
however, it has stopix.d importing chillies from India 
resulting in a substantial decline in the exports of 
chillies. Export in the 3 years ending 1971-72 has 


ranged between 2,000 and 5,000 tonnes. It had 
between 5,000 and 12,000 tonnes in the earlier 


ranged 
nine years. 


In terms of production. 


the quantity exported has not 


exceeded 3 per cent. 

3 . 5.9 Average; area ana proauction of chillies crop 
;tor drying) art given in Appendix 23.4 - Statement 

area under chillies in the country la of the order 
<i,000 hectares and production 450,000 tonnes. 
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Almost all the States grow this crop/ but irrportant growing 
States are Andhra Pradesh/ Maharashtra/ Tamil Nadu and 
Karnataka. Tamil Nadu records the best yield, viz., 14 tj/ha. 
The yield ranges between 3 and 6 g/ha in the other three States 
Low yield of chillies is mainly due to high incidence of 
diseases like mosaic, leaf curl, die-back, wilt and fruit-rot. 
Among these, mosaic is the most widespread. Nintyeight per 
cent of the varieties arc affected by this virus disease and 
the incidence ranges from 70 to 92 per cent among the 
susceptible varieties.^ If varieties resistant to the 
diseases mentioned above could be evolved and agronomic and 
plant protection schedules developed to’control the menace, 
this can constitute the major single factor to increase the 
average all-India yield at least to twice the present level. 

The research work could be undertaken by the States conceimed, 
Corianc 

23.5.1C Coriander is taken as a field crop for its fruit, 
commonly known as dhanla and it is in this form that the 
maximum use of this spice is made. Due to their pleasant 
aroma, its tender shoots arc also used in green form throughout 
the country for seasoning, chutnevs and salads. For use in 
green form it is grown in vegetable plots by the kachhis . 


Coriander seeds are used in Gujarat, Maharashtra and other 
neighbouring areas as a nasticant for improving mouth odour. 
The odour and taste of coriander is due to its essential oi.^ 
of which oleoresin is a constituent (5 per cent). In fore 

flavouring of beverages. 


1 


^yaciirai, S.G., 1966 

^lces_and Gashewnut; 

cashewnut), ICAR, 


’ f^^akulam* ■ A Review nf t. 

PP 139. Regional Mfloa 


(Spice 
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confectionery articles or many other food delicacies, H-ie 
use of oloorcsin is not yot popular in Indii, but it v;ould 
increase in future with the increase in the use of beverages/ 
etc. At prestL.nt, there are a few olr.oresin manufacturing 
units in the country, c.g., at Madras, Calcutta and 
Kozhikode. The product is mainly meant for export at present. 
Coriander in fruit form is also exported from the country. 

The order of O'Xports has been erratic in the last ten years. 
Therci is a need, to study the reasons for these fluctuations 
with a view to devise measures to stabilize exports. 

2 3.5.11 Area and production statistics pertaining to 
coriander fruit based generally on the. data for the years 
1969-70 to 1971-72 are presented in Appendix 23.4 - 
Statement III. The data pertaining to Assam and 
Maharashtra, however, refer to the period 1961-62 to 1965-66. 
The total area under coriander in thr country comes to about 
280,000 ha and the production is of the order of 110,000 
tonnes. The major coriander producing States arc Rajasthan, 
Maharashtra, Andhra Pradesh, Madhya Pradesh and Tamil Nadu. 

The yield level in the country as a whole is of the 
order of 4 quintals/ha. Yield in Andhra Pradesh is only 
2 quintals per ha. Coriander is known to suffer from wilt 
and downy mildew. If the incidonce of these two diseases 
is eliminated by developing resistant varieties and if the 
crop is given due attention in research and developmental 
programmes in the major producing States, specially 
Andhra Pradesh, it is possible to increase country's 
production to twice the present level. 



6 MUSHROOMS 


23.6.1 Edible mushroomf! are used, as vegetable. Main 
chemical constituents of the common edible mushroom 
'Agricus sp' are: protein, 3.5; carbohydrates, 6.8; fat, 0.4 
and ash 1.2 per cent; thiamin, 0.12; riboflavin, 0.52; 
ascorbic acid, 8.69; niacin 5.85 and pantothenic acid 2.38 
mg/loo g. ^ The ash consists of minerals like iron, calcium, 
potassium, magnesium and phosphorous. Mushrooms arc specially 
suited in diabetic or other conditions where low cereal intake 
is desired. Mushrooms are of various kinds and are either 
found wild or are artificially cultured. The important 
edible mushrooms are described below: 

Wild types 

i) Phellorina incfuinans and Podaxis pistillaris - 
both these species are sold' in the market under 
one name, khunbh , because of similarity in 
resemblance. P.inquinans grows in sandy places 
chiefly in Rajasthan and Haryana. It is mostly 
sold in dried form. Some quantity is also 
available in fresh form in September, towards the 
end of monsoon season. P. pistillaris grows in 
soils rich in organic matter.and appears in 
July-August after the rains. It is found chiefly 
in plains of Haryana and to a lesser extent in 
the surrounding areas of Punjab, Rajasthan and 
Uttar Pradesh. 

Tuber sp . (truffles) is a black mushroom, 
which develops underground ift symbiosis with 
oak roots. It is highly prized in West Europe. 

At present, it is known only locally in certain 
places like Kathgodam (Uttar Pradesh), but the 
entire oak belt in the sub-Himalayas offers 
promise for growing this mushroom. 

iii) Morchella sp . (quchhi): Pleurotus ostreatus 
and ChauterVClie sp . ( dhiriarl ) - these are 
typical of mountainous areas. Morchella is 
the only species which has received major 


Mantel, E.F.K. 1967, The Development of Mushroom Production 
and its importance as Food in India, Proceedings of 
International Symposium on Sub-Tropical and Tropical 
Horticulture. 
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Attention in tliio country so tor. It grows 
in the coniferous forests of high hills at 
elevations between 2,500 and 5,000 metres 
above sea level. It has been commonly known 
and used in the States of Jarnrnu and Kashmir, 
Himachal Pradesh and Uttar Pradesh. It 
appears soon after the melting of thiC snow 
(March-April) and in the monsoon season 
(August-Soptember). It is abundant in the 
years of heavy snowfall in forests which have 
been freshly cleared and have plenty of 
organic matter. It does not do v/cH in 
congested and heavily shaded forests. 

Attempts made to produce it under artificial 
conditions have not succeeded either in India 
or elsewhere in the world. Its collection 
in the hills of Uttar Pradesh has not been 
taken up to any large extent. Its maximum 
exploitation is in Jammu and Kashmir followed 
by Himachal Pradesh. The Forest Departments 
of the States concerned auction collection 
rights on year-to-year basis. Villagers also 
make their own collections. Morchella is 
sundried and preserved for domestic 
consumption or for sale. It is estimated 
that annually about 21 tonnes of dried 
Morchella in Jammu and Kashmir and 9 tonnes 
in Himachal Pradesh are obtained in this 
manner. Of this collection, about 80 per cent 
(i.G. 24 tonnes) is exported from the country 
earning a foreign exchange of Rs 40 lakhs.1 
About 65 per cent of the average annual exports 
of dried mushrooms during the period 1967-68 
to 1970-71 were effected to Switzerland, 15 per 
cent to France, 7.5 per cent to Bulgaria and the 
remaining 12.5 per cent to countries like 
German Federal Republic, Nopal, Japan, Poland, 
Singapore, Sweden, Thailand, uK, USA and 
Yugoslaviaf 


1974. mrketing of Mushrooms in India, r^fcirketing 
Series No. 187, Ihridabad, Directorate of Marketing 

Gove Agriculture 4 Irrigation, 


Monthly Statistics of the Foreign Trade of India, 
Vol.I of March, 1968, mrch, 1969, r^Eirch, 1970 
and March 1971. Calcutta^ Directorate General 
of Commercial Intelligence & Statistics. 
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Oultivatod types 


iv) VolvarlGlla spj^. (tropical or paddy straw 

mushroom) ^ is commonly grown on fresh water - 
soaked paddy straw in sheltered places in the 
open, for instance, in fields under grapes, 
under mango trees or in banana plantations. 

It likes tropical conditions and is grown on 
a commercial scale in Indonesia and Philippines. 
The commercial production of this mushroom has 
not been taken up in India. 


v) Lentinus cdudes (Shiitake) is artificially grown, 
but in ^ environment of live trees. Laboratory 
grown spawn is introduced into holes borejd in the 
trunks of dead hard wood trees, the holes sealed 
with wax in order to prevent extraneous infection 
and the trunks placed in shade under live trees. 
Mushroom appears after two years. There are^'twer’Cirops 
per year and tiio progcir/ of an initial s^Wn 
as Iona as six ■^^ear s.' Tnis- is common in X3:iina-.and Japan. 

® preliminary experlm -ntal 

vi) Acr aricus bisporus (button, white European or 
temperate mushroom) - is grown on compost in 
specially constructed mushroom houses. This 
is the only cultivated mushroom which has been 
exploited conmcrcially in the country. During 
the last few years, cultivation of A, bisporus 
has developed in Kashmir valley, Himachal Pradesh 
(Chail, Dochi, Kasauli, Taradevi and Solan), 

Uttar Pradesh (Mussoorie and Bhimtal) and Tamil 
Nadu (Nilgiris). Delhi and Patiala have also 
started growing it during winter months. ^ 

Production figures for A. bisporus for 1970-71 
are of the following order in terms of fresh 
weight: 


State 

Himachal Pradesh 
Jammu & Kashmir 
Punjab 
Delhi 

Tamil Nadu 


An nua1 production 
(tonnes) 

70 

30 

15 

6 

10 


. 131 


This mushroom can be grown in winter months in 
many other places in the plains of India. 


1973. Position Paper on Development of Exotic Types 
of Mushroom. New Delhi, Crops Division, Department of 
Agriculture, Ministry- of Agriculture, Government of India. 
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23.6,2 It would be clear from the foregoing description 
that only two kinds of mushroom have been exploited in this 
country so far/ viz./ Morchella and A garicus. About 6 
tonnes of mushrooms (annual average during 1966-67 to 
1970-71) in canned form is also imported into the country.^ 
The canned mushroom which is imported is A garicus . As 
A garicus is already available, canning in appreciable 
quantities should be made possible within the country 
itself to stop Imports. A balance sheet of production, 
import and export is presented below: 

Fresh weight 
(tonnes) 


vild form in terms of 
fresh weight 

360 

cultivated 

131 

imported (equivalent of 

6 tonnes of canned quantity) 

5 

total -availability 

496 

export 

2 88 

balance for domestic 
consumption 

208 


It seems that the internal consumption of mushrooms in 
India could be placed at about 200 tonnes. 

23.6.3 ' Hatters pc:rtaining to organised prod’iction of 

mushrooms have received better attention in Jammu & 

Kashmir and Himachal Pradesh. In Jammu & Kashmir, there 
is a full-fledged Department of Mushroom Development, 
while in Himachal Pradesh, the work is looked after by the 
Department of Agriculture, Efforts for indoor cultivation 

of mushrooms were first initiated in 1960-61 with the 

^Monthly Statistics of the Foreign Trade of India, Vol.ll, 
of mrch 1967, 1968, 1969, 1970, 1971. Calcutta. 

Directorate General of Commercial Intelligence & Statistics, 
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starting of a scheme of musbroonn research at the Agricultural 
College at Solan (Himachal Pradesh) in coopc.ration with the 
ICAR. There is now a modern Mushroom Research Institute 
and Spawn Laboratory at Solan which also serves as the 
main centre for the supply of spawn and for training in 
mushroom growing for, the v/holc country. Mushroom research 
and develooment work is also done by the Industrial 
Development Mission of the Organisation for Industrial, 

Spiritual and Cultural Advancement, Uttarakhand (Uttar 
Pradesh) at its centres in Nainital district and in 
Kashmir Valley. The work relates to two Japanese types, 
viz.. Shiitake and Hiratake. The following other ' 

Institutions have also been evincing interest in this 
subject: 

i) Punjab Agricultural University (Department of 
Microbiology), Ludhiana'. 

ii) Indian Agricultural Research Institute, 

(Division of Mycology and Plant Pathology), 

New Delhi. 

iii) Hill Fruit Research Station, Chaubattia, (Almora) 

iv) Indian Horticultural Research Institute, Bangalore. 

v) Agricultural College and Research Institute, 
Coimbatore. 

The marketing centres for fresh mushrooms art at present in 
Srinagar, Simla, Delhi, Mussooric and Bangalore, though 
supplies are irregular. Preservation of mushroom by 
canning is gradually developing with increase in production. 
Scientific drying of mushroom has not developed to any 
appreciable extent. 

23.6.4 On the basis of present trends in taste and status 
of development, it does not seem probable that mushroom will 
be widely accepted in the country in the foreseeable future. 



a 

It will rerrairv^sophistiGated article of diet. Moreover, its 
cultivation cannot be undertaken by all cultivators. In the 
enthusiasm to overpopularisc it, the job should not be entrusted 
to inexperienced and uninitiated persons or agencies, because 
hazards of contamination with poisonous types arc inherent in 
various stages of production. Its cultivation has to be kept 
confined to such persons who have th^ requisite knowledge of 
mycology and have been competently trained in the art of 
cultivation. It should serve as a good avenue for agricultural 
graduates. Mushroom houses should bo started near such cities 
where it is possible to provide also the dehydrating and canning 
faciliti Gs so that full lifting up of the produce can be ensured 
without loss due to spoilage. Dehydrated and canned material 
has also the advantage of better shelf-life and convenience in 
transport and export. The prospects of mushrooms in processed 
forms can be judged from the example of Taiwan. Mushroom canning 
scarcely existed there before 1960. But that country has 
de'veloped; this industry to such an extent that it earned through 
exports $ 30 to 50 million between 1967 and 1971.^ It is 
learnt that the Republic of Korea has also made rapid strides 
in mushroom export. Although India is even now exporting its 
major share of mushroom production, yet the facilities of 
dehydration and canning can give it a further fillip. 

23.6.5 It may be mentioned that the cultivation of Aqaricus 
is usually a costly proposition. Therefore, cheaper types like 
paddy straw mushroom need to be popularised. Other promising 
forms have also to be erimented upon. Proper spawn 
production laboratories will require to be established, fully 

^ (i) Barron, Louis (editor) 1971, Worldmark Encyclopedia of 
the Nations - Asia and Australasia, 4th edition: 329, 

New York, Worldmark Press Harper & Raw. 

(ii) 1973. The Far East and Australasia, 1972 :4th and 5th 
edition:985,937, London, Europa Publications Limited. 
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under governmental control to avoid chances of cont^imination and 
ensure quality. Some enthusiasts in mushroom grov/ing import 
spawn from abroad through personal resources, 'Ihis is a dangerous 
practice, as they can at any time import virus infected str^uins, 
which in time can damage tlic industry. Such imports have to be 
banned under the quarantine lav; unless required by recognised 
research institutions and then also all the technical rigours 
will have to be compulsorily applied. 

23.6.6 The States desirous of strengthening their collection 
of wild mushrooms or participate in the artificial cultivation 
of mushrooms will have to create necessary set ups similar to 
those in Jammu & Kashmir or Himachal Pradesh. The involvement 
of State Forest Departments will be necessary for the wild 
mushroom and tliat of the Departments of Agriculture/Horticulture 
for the cultivated ones. The latter Departments will be . 
responsible for the training of collectors in identification etc., 
even in the case of wild mushrooms. These departments should 
bo responsible for inspecting collections in the case of wild 
material and production in the case of cultivated material so 
that hazards from poisonous mushrooms can be avoided. 

Agricultural universities of the concerned States and research 
organisations like the: f-lushroom Research Institute, Solan 
(Himachal Pradesh), Hill Fruit Research Station, Chaubattia 
(Uttar Pradesh), the lARl (Mycology & Plant Pathology Division), 
New Delhi, the IHRI should be collectively as well as 
individually responsible for mushroom research. The ecological 
conditic^ns conducive to abundant production of wild mushrooms 
need study. Hill Fruit Research Station, Chaubattia could 
specially undertake research on the production of truffles in 
order to make it a lucrative proposition tliroughout the oak 
belt and when successful methods have been evolved for this 
purpose. State Governments should undertake extension work to 
popularise truffles in this belt. The Solan Institute, the 
Ift.RI and the IHRI should try to provide necessary data and 
advice to the Agricultural I^tirketing Adviser, Government of 
India and the Indian Standards Institute to lay down quality 
standards for dried mushrooms. Compulsory grading of dried 
mushrooms should bo enforced v/hon such standards are established. 



7 FLORICULTURE 


2 3.7.1 As in t;he case of vegetables/ in floriculture also 
there is intensive cultivation in small plots without any 
meaningful rotation/ mainly concentrated around towns and 
cities/ either by the heriditary vegetable growers themselves 
( kachhls ) or the heriditary garderers ( malis ). Vegetable 
growers plant 'flowers* along bundS/ irrigation channels or 
introduce a few rows amidst the vegetables. Malis/ of course/ 
specialise exclusively in flower growing. Additionally/ there 
are a few pockets where floriculture has got established since 
ages for the manufacture of attar, the most well known example 
of which is i<&nnauj (Uttar Pradesh). Though precise data on 
area under commercial floriculture are not available, it is 
estimated that an area of 3,000 ha is under these crops in the 
country. There is a substantial trade in cut flowers, worth 
Rs 9.26 crores annually in the five metropolitan cities of 
Calcutta, Bombay, Delhi, Madras and Bangalore alone. The 
overall volume of the trade in the country is anybody's guess, 
but the above facts give an indication of its importance. The 
consumption of flowers depends upon the,local 
customs and traditions. In Bombay, l^dras and Bangalore, for 
instance, more than 50 per cent of the flowers are for making 
veni and qajra the rest being utilised for garlands and for 
decorative purposes. In Calcutta, nearly 70 per cent of the 
flowers are for decorative uses and the rest for worship. 
23.7.2 Another facet of floriculture in India is the 
maintenance of,ornamentals, hedges and lawns by the 
Archaeological Department, public parks and gardens. Botanical 
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Gardens/ governmental or private establishments and dwellings 
of well-to-do people, These represent a better status of 
inputs/ care and interest, Agri-horticultural Societies have 
existed in metropolitan cities and are gradually extending to 
other big towns and cities. .Annual flower shows are a regular 
feature of these societies and amateurs derive a lot of 
enthusiasm from them. Besides the usual garden plants/ cacti 
and orchids are the other fancies of amateurs. The benefit of 
researches and modern techniques has been mostly confined to 
this aspect of floriculture, 

23,7.3 In order to cater to the needs of kacchis and malis / 
many seedsmen have been in existence as in the case of 
vegetables. Their main aim has been to keep up the supply of 
seed to the needy; quality having rarely received any attention 
from them. For the temperate plants of the hills or those 
introduced from Europe etc./ special centres in the hills have 
been multiplying their seeds and the seed merchants/ who 
specially took to. such plants, had perforce to take steps to 
ensure that the quality of the imported material did not 
deteriorate fast. The nucleus for scientific research exist 
in the horticultural sections of the agricultural colleges or 
institutions. The ICAR had set up a sub-committee for 
considering the pattern for research to be adopted in 
floriculture. The committee ejgjressed the view that a 
distinction had to be made between ornamental flo.vers and 
plants Which were imported from other countries every year, 
and those which were indigenous to India or had undergone 
long acclimatization under Indian conditions. It was 
recognised that while in the former, no immediate research 
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was necessary^ the main problem in them being proper 
maintenance and multiplication of imported, stocks/ in the 
latter group/ there v;as need for undertaking organised research 
with a view to improving them to the maximum extent possible. 

In order to avoid frequent indenting of the seeds and bulbs 
of the first group of plants, the ICAR sanctioned a Coordinated 
Scheme for the maintenance and propagation of seeds and bulbs 
of imported ornamental plants between 1960 and 1965, which 
worked at Simla, H:issoorie and Ootacamund, In regard to the 
improvement of the plants of the second group, the 
subcommittee was of the view that only a few important 
ornamentals, such as, jasmines, roses, orchids, lilies, cannas, 
crossandra, tuberose^ bougainvillea, hibiscus, cacti and 
succulents should be given priority, 

23,7,4 To ensure maximum and quick improvement of 
ornamentals by selection, hybridization and for formulating 
agronomic requirements, the ICAR sanctioned another (Coordinated 
Scheme on Floriculture during the same period (1960-65) to 
function at 9 selected centre's, viz,, lARI, Saharanpur, 
EBrjeeling, Shilldng, Poona, Hyderabad, Bangalore, Coimbatore 
and Ootacamund, In addition to these schemes, the ICAR 
sanctioned the following studies; 

i) Cytogenetical and physiological studies in 
relation to floriculture, at the IA.RI, New 
Delhi from 1957 to 1962, 

ii) Investigation into ideal storage conditions 
for seeds of ornamental plants at Coimbatore 
and Ootacamund centres, for a period of 
three years, i.e., 1963 to 1966, 

iii) Research on jasmine, crossandra, and 

chrysanthemum at Coimbatore from 1962 to 1967, 
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Research institutes like the National Botanic Gardens, Lucknow, 
the Indian Botanic Garden, Calcutta and the various 
agri~horticultural societies have also been evincing interest 
in research and new introductions. 

23.7.5 Ihe main hubs of research activities as a part of the 
Coordinated Project on Floriculture since the Fourth Plan have 
been the 3ARI and its substation at Katrain (Himachal Pradesh), 
the IHRI and the Botanical Survey of India, Calcutta and 
Shillong. There are at present 36 centres in all including 
thirteen agricultural universities and some research centres, 
botanical gardens, parks and gardens of the State Departments 
of Agriculture/Horticulture (Appendix 23.5). The headquarters 
of the Project Coordinator's Cell is at Calcutta. Technical 
programme for these centres provides for all round improvement 
including collection, maintenance and evaluation of germ plasm, 
breeding improved varieties, propagation and selection of 
suitable rootstocks, suitable agrotechniques including 
nutritional and water requirements and post harvest treatments 
to prolong storage life in transit and packing for internal 
markets and for export. The modern trend of utilising 
chemicals for various purposes has also engaged attention in 
the country, e.g., for improving seed setting, for root 
stimulation in cuttings and for producing dwarfs or attractive 
pot plants. The National Botanic Gardens, Lucknow has been 
experimenting on tissue culture and a technique for 
multiplication of orchids from.meristerns in vitro has also 
been standardised. 

23.7.6 Ihere is a convincing evidence that a good research 
base is coming up gradually for ornamental plants. In our 
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opinion/ the need of the hour is to explore various avenues by 
Which floriculture could be expanded and made more lucrative. 
One such avenue is provided by the export potentialities of 
cut flowers and bulbs. Important importing countries are 
FedcraQ. Republic of Germany, England and Sweden for flowers and 
bulbs and Sweden, England, Switzerland, France, Netherlands and 
Italy for live plants. America and Canada import flower bulbs, 
cut flowers and live plants worth 16.5 million dollars mainly 
from the European mrket. In 1958, the USA, imported 
ornamentals amounting to 14 million dollars including $ 147,000 
exclusively of cut flowers. These cold countries experience 
a serious deficit of flowers and ornamental plants in the snow 
bound months. They do try to grow flov/ers during their winters 
in hot houses, yet because of the very e>pensive nature of this 
way of growing, they have to resort to imports from countries 
with a milder winter. From within Europe itself, Netherlands 
is the most important exporter but it has to grow material in 
hot houses. Next to Holland, Italy and France have the 
advantage of warmer mediterranean climate. For the same reason, 
Israel also competes in this trade. In Asia, Thailand and 
Malaysia are the important exporters of cu.t flowers, 
particularly orchids and gerbera. India, because of its large 
area and varied agro-dimatic conditions has good projects of 
increasing its exports in cut flowers, bulbs and ornamental 
plants. In this connection, the following suggestions are 
pertinent: 

i) In future when air transport becomes more 

common, lifting of cut flowers from India at 
competitive rates should not pose a problem. 

It would not be surprising if the landing costs 
work out to be cheaper than the cost of production 



under glasshouse conditions. What is needed 
is to develop special floriculture blocks in 
the vicinity of aerodromes within the country. 

As these blocks will have to be organised from 
a scratch/ this work could be entrusted to 
agricultural graduates to start with. It would 
be preferable to start specialised extensive farms 
covering a couple of thousand hectares so that 
the advantage could be given to a group of 
entrepreneurs at a centre rather than to 
individuals, Himalayan plants like orchids, 
azaleas and rhododendrons could be specially 
considered in this programme, 

ii) Bulbs in dormant condition offer an excellent 
scope, because ttiese can be easily exported by 
sea at a lower cost in comparison with cut 
flowers Which have to be sent invariably by air. 

Care should be taken to export those bulbs only 
which are native to tropical and sub ■tropical 
areas and are not commonly gro’.Ami in the open in 
the Netherlands. It is to bo specially noted 
that India does not compete during summer with 
the organised IXibch bulb trade of tulips, iris, 
gladiolus, etc., for which that country is v/orld 
famous. The type of bulbs India can supply 
advantageously arc tiiose of amaryllis, eucharis, 
crinum, tuberose, gerbera, lilies, canna etc, 
Amaryllis bulbs can be successfully grown in the 
open in Kalimpong (West Bengal), v/heroas the 
same have to be grown in most of the advanced 
countries under heated glass houses. Butch 
growers arc exporting tliesc bulbs at the rate 

of Rs 10 to Rs 35 per bulb to the USA, whereas India 
can grow and export the same material at a much 
cheaper price ranging from Rs 5 to Rs 15 each* 
Kalimpong is already in the export trade and earns 
about Rs 4 lakhs annually. VJhen a small town like 
Kalimpong with just half a dozen nurseries can 
achieve tliis, the implications of this trade, 
when expanded, can very well be imagined, 

iii) Dry flowers have a very good export market in 
Europe, the USA and many other countries including 
Japan. Australia is far advanced in this field 
and is making substantial supplies to Japan. A 
visit to the National Botanic Gardens, Lucknow, 
revealed that they have succeeded in developing 
methods for preserving the natural beauty of cut 
flowers in original CL.-lours, 'Ihis centre could 
be made the pioneer in uhis field in association 
with a few more sub»centres situated suitably in 
different parts of the country and all 
encouragoment shoiald come forth from the Central 
and State Governments to sec that this activity 
becomes a flourishing propcsition, Ihe involvement 
of agricultural graduates will bo welcome in this 
direction. 
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iv) Orchids arc mere suitable fer export than the 
cut flowers because of better price# lighter 
•weight# easy packing and longer life^ Because 
of the spectacular display of colour# unusual 
shape and long life of the flowers# orchids 
are grown tliroughout thio world and flov/crs 
and plants are Sold at & very high price. 

About 33,000 hybrids have already been 
developed in the world. Large scale propagation 
of outstanding hybrids of several orchids is 
being done by meristem culture in other 
countries# but no such attempt on any majc/r scale 
has been made in India, Evolving new types and 
multiplying the same under ci.ntrolled conditions 
fer trade purposes has to be encouraged. 

So far in India cjnly naturally securing orchids have been 

exploited. The e2 imalayan region# which is the home of 

a large number of orchid species# has been ruthlessly denuded 

because of indiSjCilminato collection# and often the sale ;)f 

the whole plants at nominal prices. It -J-S of interest t.^ no-te 

that a mature plant of Paphiepedilum insigne# found abundantly 

in this country# is sold at a price lower tiian that of an 

ifidiyidual flc'wer of this species in foreign market. The ICAR# 

realising this situati^.-n# has sanctioned an orchid sanctuary 

prc;ject near Kalimpong, This is a step in the riglLt and 

needs to be extended to other natural habitats of various 

(^rchids# specially in the Western Ghats, Side by side# the 

Governments of the States c..nccrned have to take measures to 

block wild orchid collections in a haphaajjd manner and organise 

the same on regular scientific basis- with due arrangements for 

regeneration. 


Beautif ica-ticn of Urban and Rural Areas 

23.7,7 With rapid industrialisation# the repositories of 

nature with varied gifts, viz,# the forests# fields and 

waterways are becoming the sites of fact, ries# townships. and 
highways. Before it is tho late# steps should be taken for 

mcJ-niLiin.ing an equitable bal.-jtce between, vegetation and 
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urbanisation. -Cpportunity could bo taken to introduce in all 
planning programmes^ a sense of'natCirai landscape. It seems 
necessary to-const!tute a Centxai Comrritfcee for Landscaping to 
survey th'e scope for landscape planning all over the country and 
to initiate activities on this aspect. Villages and small towns 
should also be included in this programme, h widespread 

pl.onniiig nil over-the country is very ossonti'^l for the 
maintenance of honey bee fauna, wl^ich has boon emphasised in 
Chapter 27 on Apiculture in the context of increased production 
through better cross pollination. The State Governments should 
actively collaborate- with tho proposed Central Committoe in 
preparing and executing master plans for various st^fato. of. 
villages, towns and cities and include in their scope the 
national highways, canals, railways and riverside wherever 
possible, 

23.7.8 The above mentioned two avenues, viz,, (a) export 
promotion and (b) landscape planning, by tliemselvos offer a 
substantial scope for expansion of floriculture in the country, 
fho suburban areas where floriculture is already concentrated as 
an occupation will also continue to grow with increasing demands 
of tho population. Because of all these factors, area xondiur 
flowers and ornamental plants could ultimately expand to about 
half a million hectares, Ttie proliferation of this vegetation 
as a part landscape planning should be so done that nectar 
bearing flowers are available throughout the; year in every part 
of the country as far as possible, Tliis is essential for the; 
proliferation of boo fauna. It is ofcvi.us that the large scale 
planning and execution of rclatv_-d projects will have- tt' be done 
directly by the involvement ; f the State Governments and it is 
Gjqjccted as a natural corv.'llary that the required infrastructures 
with the necessary research and dcvel-pmental backing will be 
created by thani. However, £(.>r the private gr.^wers, big small, 
professional cr amateur, tho supply v>f inputs like quality seeds, 
fertilisers, pesticides and tools will have to be arranged. 
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Rcolisitlg the great impact this facility is likely to make in 
popularising growing C'f flowerS/ seme firms have already 
introduced the sale of secds/ garden to;( IS/ fertilisers/ 
insecticides and fungicides in small packets to suit the 
Cvonveniencc- and pocket of individuals. Ihis is a step in the 
right direction and needs to be extended on a much larger scale, 
23,7.9 Lastly/ the national flower of India/ i.e., the l .tuS/ 
also deserves cc.nsiderativ n. The lotus bcli.;ngs to family 
Nvmphaeacae . Three genera of this family have flowers of various 
sizes and colours. These genera are: Nolumbium (lotus proper)/ 
Nvmphaea (water lily) and Buryale ( taal makhana or simply 
makhana ). Besides being ornamental,their different TCgataiive / 
and fruits are vari-.usly consumed in different parts of the 
country. The underground stem of Nolumbium called bhasinda in 
north India is sold comm;.>nly in vegetable markets in summer 
months. The seeds of Buryale sp./ when parched or roasted in 
hot sand/ give the puffed up ctiinmcrcial pri.:iduct which is sold 
under the name of makhana, Makhana is a delicacy/ it is eaten 
salted or sweet and is known thr.jughcut tLie country/ specially 
in the northi Much work needs to be dcinc to develop the plants 
of Nvmphaeacae for the sake of flc v/crs. Their expl-.'itati^'n as 
vegetable c-r makhana is nt present diso rg railsed and is^moctly in 
the hands of individuals. The ICAR could consider how best to 
develop the .ornamental as well as edible aspects c^f this family. 
The exact extent of cultivation i-'f lotus and allied species in 
different States is not known and/ theref;..re/ a survey is 
necessary. Such a survey will enable the State Governments tc- 
organise productit/n in a systematic manner and eventually lead . 
to formulation of future plans for improvement. This work can 
be entrusted to. the State Departments of j^griculture/ 
Horticulture. The Ilepartments of Fisheries and flevenue may be 
able to render valuable help because they may have a better 
census of ponds and lakes. 
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23.3.1 There are 1,300 species of essential oil bearing ■ 
plants, but the commonly known ones are sandal, leiinon and 
ginger-grass, palmarosa, vetivor (khus), mentha (mint), 
patchouly, pandanus (keora), geranium, rose, celery, clove, 
jasmine, cinnamon, caraway, eucalyptus, lavender, ocimum, 
anise, artexTiisia^ etc. The ej<ports of essential oils was of 
the order of Rs 6.1 crores in 1973-74. Sandal is the main 
contributing plant, lemon-grass being the next in importance. 
Others are palmarosa, eucalyptus and keora . Ihe dividing 
line between the medicinal and aromatic plants is rather thin 
Whilst there may be some which can be distinctly identified as 
being of pure medicinal value or the others being purely of 
aromatic value, there are a large number of species v/hich have 
both the characteristics. The organisational problems 
pertaining to the exploitation of these plants can, therefore, 
be dealt with under the group medicinal plants. Many of the 
aromatics arc used in the manufacture of attar . Attar is 
exclusively distilled using sandal wood oil as base. The 
plants utilised for atta r are either collected wild like khus 
and keora or cultivated'like rose and jasmine. There exists 
ample scope for the cultivated attar plants or trees like 
maulsri (i.e., bakul-Mimosops elengi ) to be grown in the areas 
which have already been earmarked for floriculture. The 
essential oil bearing plants including sandal, wiiich are of 
forest origin are considered in Chapter 43 on Minor Forest 
Produce, 
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23,8,2 The use of herbal medicines ( Kashtha aushadhis ) in 
multifarious ways is still considerable in India, Even in 
modern medicines, many of the plant products are finding 
increasing use. Daring the five years, ending 1971-72, India 
exported annually crude herbal drugs to the extent of Rs 3.3 
crores, out of which isabgol (psyllium) accounted for nearly 
72 per cent and senna for anotlier 17 per cent. Ihe finished 
products of plant origin consisting of alkaloids, salts and 
their derivatives accounted for another Rs 1.1 crores worth of 
exports and in this category, the two important items were: 
quinine sulphate derived from cinchona (75 per cent) and 
nux vomica (14 per cent). But even on these important 
medicinal plants, work has been going on in a haphazard manner. 
It was only in 1959 that some rational approach was introduced 
by setting up the Central Indian Medicinal Plants Organisation, 
Lucknow (ClliPO) by the Council of Scientific &. Industrial 
Research (CSIR), Aromatic plants were also brought witlain the 
fold, of this organisation. The scope and functions of ClliPO 
include introduction of new exotic species, cultivation of 
medicinal and aromatic plants by the organisation itself or 
through others and undertaking or encouraging the required 
research work, 

2 3.8.3 ClliPO has established two Drug Research Laboratories, 
one in Srinagar and the other in Ja;amu, These are equipped 
to undertake manufacture of medicinal preparations on a 
commercial scale. These units obtain supplies of drugs from 
the farms maintained for the purpose. The Srinagar laboratory 
has five farms covering a total area of 440 ha in Kashmir 
Valley, where pyrethrum, belladonna and peppermint are the main 
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crops. Likewise/ the Jammu Unit has two farms with a total 
area of 5l5 ha/ which grow Japanese mint/ ergot (or rye) Ammi 
majus on commercial scale. CIMPO has also established fv/o 
zonal centres/ one at Haldwani and the other at Kingalore 
These zonal centres have also established research/ development 
and demonstration farms, CIMPO has also established three 
Regional Research Laboratories at JammU/ Jorhat and Bhubaneshwar 
for work on selected medicinal crops. Ihe Jammu Laboratory 
also works on botanico-pharmacological survey of wild plants 
in the region for identifying new species for industrial 
utilisation, CIMiPO is at present producing annually mentha 
oil (about 200 tonnes valued at Ks 2 crores)/ citronella oil 
(about 2 50 tonnes valued at Rs 2 crores)/ ergot (12 tonnes 
valued at Rs 7,8 lakhs)/ diosgenin (B tonnes valued at Rs 40 
lakhs) and other items like anthotoxin/ hyoscyaminc/ pyrethrum, 
cedar wood oil/ peppermint oil/ belladonna/ geranium oil/ 
palmarosa oil/ dovana oil etc,/ which' were not produced earlier 
in the country in commercial quantities, Tho efforts of this 
organisation have so far been directed towards development 
of items which were being imported/ as these wore considered 
to be of first priority, 

2:^*8,4 A number of other organisations in the country have 

also been working in the field of medicinal plants for a number 
of years. These are mentioned below: 

i) National Botanic Gardens, Lucknow (under CSIR) ; 

It has done work on Rauvolfia/ Atropa, Artemesia/ 
Podophyllum/ Amm.i/ Dioscore a/ Cuboisia and 
Valeriana , It maintains an experimental farm on 
Usar land where studies are conducted on salt 
tolerance of some of ttie medicinal plants under 
commercial cultivation. 
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ii) Centxal Drug Research Institute/ Lucknow 
(under CSIR) ; ihis institute is mainly 
concerned with conducting pharmacological 
and clinical trials of various new plant 
derivatives and identifying new drugs and 
drug products for their possible utilisation 
in pharmaceutical industries. It also conducts 
phyto chemical studies on the composition of 
those potential plants and plant products, 

iii) ICAR; ihe ICAR has reorganised research work on 
these plants under an All-India Coordinated 
Improvement Project on Medicinal and Aromatic 
Plants, There are six research centres namely/ 
at New Delhi under the IPk.RI at Bangalore under 
the IHRI/ at Solan under tho Himachal Pfadosh 
Agricultural University/ at PilV'jai (Mehsana) 
under Gujarat Agricultural University/ at 
Kodaikanal under Tamil Nadu Agricultural 
University and at Indore under tho Jawaharlal 
“Nehru Krishi Vishwavidyalaya, Ihe Coordination 
Unit is located at New Delhi, Ihe Coordinated* 
Project covers works on improvement in yield 
and agro-technology on bclladona/ digitalis/ 
senna/ isabqol/ mulhati/ pyre thrum and rauvolfia,. 
The ICAR is also financing a number.of ad hoc 
research schemes for specific crop improvement 
programmes on different medicinal plants in 
different universities and institutes. Some 
of the important crops arc poppy/. Indian squill/ 
senna and rauvolfia, Ihcre is also a coordinated 
research programme (under tho auspices of ICAR, 

CSIR and Ford Foundation) on Dioscorea operating 
at tho HARI/ Indian Horticultural Research 
Institute/ National Botanic Gardens, Lucknow, 
and the Regional Research Laboratory, Jammu, 

iv) Central Council of Research on Indian Medicine 
and Homoeopathy: Ihe Council has nine regional 
research stations spread over the country. 

Along with other aspects, these stations also 
conduct agricultural studies on different 
medicinal plants used in Ayurvedic, Unani and 
Homoeopathic systems of medicine, 

v) Botanical Survey of India, Calcutta: Ihe Botanical 
Survey of India has its Central Herbarium and 
Garden at Shibpur, Calcutta, It has regional 
stations located at Coimbatore, Andamans, Dehra Dun, 
Poona, Shillong and Allahabad. It has also 
phyto-chemical laboratory at Calcutta mainly 
working on studies of wild plants for clinical 
utilisation. 

vi) Forest Research Institute, Dehra Eun; Ihis 
Institute is an important centre for 
(a) distribution of seed and planting material 
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produced at its two nurseries at Chakrata and 
Dehra Dun and (b) technical guidance for ^ 
cultivation and/or ejqiloitation of medicinal and 
aromatic plants of forest origin. The plants 
which have engaged attention are about the same 
as mentioned under (i). 

vii) Stote Departments: The States of Tamil Nadu and 
West Bengal have separate Departments of 
Cinchona and other iiedicinal Plants with largo 
plantations located in Wilgiris and Iferjecling 
districts respectively. While cinchona is the 
principal crop grown and processed by those 
Departments/ a number of other crops like ipecac, 
geranium, eucalyptus etc. are also commercially 
grown in plantations. Ihese Departments also 
underbake studies connected with the introduction 
of new crops including agronomical studies on .. 
their domestication as conmercial crops. 

23.8.5 When so many institutions are involved, there is bound 

to be duplication of efforts. Barring specialised efforts of 

(a)- the Forest Research Institute, Dehra Eun with regard to 

multiplication and distribution of seed material of the plants 

of forest origin, (b) Tamil Nadu and West Bengal Governments 

with regard to cinchona plantations and (c) tlio Central Council 

of Research on. Indian Medicine and Homoeopathy with regard to 

the organisation of few research stations to meet their local 

needs by creating immediate access for themselves to some of 

the plants of direct concern to them, we strongly feel that 

handling of activities with regard to research on medicinal 


and aromatic plants by a number of organisations is not in the 
best interest of the country, because it will lead to much 
duplication of work and frittering away of energy and resources. 
We are of the opinion that research on production aspects 
relating to all kinds of medicinal and aromatic plants should 
be brought under the ICAR. Iho activities witli regard to 
introduction of the new species should also be with the ICAR, 
Research on processing and utilisation aspects should be the 
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responsibility of the CE^O. Ibis arrangement will require 
ooqrdlnatlon botwoon tho lOAH and CIMPO, 

23.8.6 It ht';s been already mentioned that tho use of the 
herbal medicines is popular to a substantial degree 

thr ughout the c-untry/ especially in the interior. 

Commonly usod. home made medicines are derived frc;m the 
powderS/ decoctions and concoctions made out of plant parts. 
However^ the fresh or dried medicinal plants# as a source 
of medicine# do not enjoy the same confidence as in the 
past* IXie to inherent secretive nature of tho herbalists 
and medicinemen# the knowledge of Some of the really 
cfficacit;us vegetable drugs is dying out gradually. Because 
of this# the time .f collection# tho parts used# methc/ds of 
curing and preserving the drugs are not as well known now 
as in the past. Commercialisation of collection and 
utilisation of medicinal plants has further complicated 
the issue. It is essential to know the proper season and 
time of collecti;n and the part of tho plant to be used, 

Tho Collection is normally done by illiterate persons# 
who have had no training in the subject. Unscrupulous 
persons often offer for sale plants which are not genuine. 
Often# those have already lost their efficacy because of 
long storage and insect and mould infestations. 

23.8.7 For the sake of convenience# the prevalent herbal 
medicines or kashtha aushadihis can be classified into 

two categories viz,# (a) whose medicinal values and uses are 
well understood and which can be identified without any 
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difficulty/ and (b) wh^<sa medicinal values are v/^11 known 
but their correct identificatio'n is uncertain at present. 

In the cascJ uf the first categ-.-ry, the ccdlocti-'-in is haphazard 
without any regard te the pr^'per season -'f picking frr 
maximiam potency. The plants arc also not cured c,)r preserved 
in a scientific manner. Even when (offered fer salC/ there 
is no check on their quality. It is, therefcvrc/ not 
uncommon to find material which has crossed its life o,f 
effective activity and in some cases it may oven be insect/ 
disease and mould affected. Hiere iS/ thuS/ a c mplcte lack of 
standardisation both at pro(±icti;;n and collection stages 
as well as during sale. Immediate stops arO/ thcrof(>re/ 
necessary to create an organisation which sh uld in the 
first instance lay down standard conditions for collection 
of different plant materials in respeept of their efficacy 
depending on season and time of collection/ the parts of 
the plants which have different .orders of p tency and the 
periods of expiry. The Botanical Survey of India/ Calcutta 
and National Botanic Gardens, Luckn- W/ in consultation with 
the Central Council for Research in IndianMedicine and 
Homoeopathy/ shc.'uld list all such plants and prepare . . 

illustrated descriptions in popular rcgi,;nal languages giving 
the names/ the parts of the plants used/ medicinal importance 
and the methods employed f(;r their use in various Ci-.mmun 
ailments. Legislative measures may bo taken, if necessary, 
for the enforcement of the various standards for which 
licencing of the traders may have t ' bo resorted to. 
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23.8,8 In regard to the second category of plants, the 

medicinal value and uses of v/hich are well kn.;wn but 

their correct identification is uncertain, the Botanical 

Survey of India should bring out illustrated publications 

giving botanical description, vernacular names and uses of 

medicinal plants of the country. For the plants o,f both 

the categ(:;rics, as described in this and the earlier 

paragraph, there is need for standardising procedures for 

the correct identification and for specifying the parts of 

the plants used and their ej<piry period. It has to be 

recognised that about 1,300 Indian plant species have 

been listed in various publicatii. ns as having medicinal 

uses. Of these, the actual ^j^rapeutic value of only 

100 to 150 has been scientifically established and 

active principles isolated. Thus, most of the plants 

still remain uncovered. The CIIlPO, being the main user 

should constitute on appropriate cr^mmittoc for the 

purpose. Such a committee should comprise the 

representatives from amongst tlic f'-dl^wing organisations: 

i) Botanical Survey of India, Calcutta, 

ii) Forest Research Institute, Dehradun, 

iii) Central Drug Research Laboratory, Luckn-.w, 

iv) Indian Council of Medical Research, Now 
Delhi, 

v) National Botanic Gardens, Lucknow, 



506 


vi) Central Council of Research in Indian Medicine 
and Homoeopathy. 

vii) Indian Ce-uncil of Agricultural Research, New DelYii, 
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summary of gowglusions and recommendations 


23,9,1 The important conclusions and racommendations which 
enrerge are discussed in this section. The targets of area and 
yield for the various crops as contemplated for 2000 AD are 
given in Appendix 23,6. The present position has also been 
indicated therein for the sake of comparison. Important 
recommendations regarding areas under different crops are given 
belows 

i) The target of area under fruit crops 
for 2000 AD should set at 4 ^ha 

(Paragraph 23.1,2) 

ii) The imposition of land ceilings votlld 

necessitate making available data collected 
through scientifically conducted experiments 
with regard to the minimum economic size of 
an Orchard and also with regard to the 
comparative economics of raising a food or 
commercial crop as against fruit crops in 
Order to help the farmers determine the 
proportion of area which they would like 
to put under fruits. It might also be 
necessary to give special loans for 
inducing farmers to go in for fruit 
cultivation, 

(Paragraph 23,1,7) 

i'' Seedling mango trees should be protected 

and the area under them could also be 
increased. Their felling has to be 
regulated so that only useless trees are 
cut and the correct proportion between 
removal and replenishment is maintained, 

(Paragraph 23,1,9) 

iv) Orchards of grafted mango can be favoured 
in all such areas which are easily 
commanded by the markets# whereas seedling 
mangoes could predominate in the interior. 

(Paragraph 2 3.1,10) 
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v) Besides many other situations/ community 

lands like those of the panchayats and the 
a,reas released from 'shifting cultivation' 
in the States of MacTnya Pradesh/ Bihar 
(south) and the adjoining areas in Orissa 
could also be considered for mango planting, 

Boad and canal sides also afford possibilities 
for this purpose. A study is needed to 
determine the relative feasibility and 
prO’^'-"-tion of planting road and Canal sides 
with mango and other kinds of trees. 

(Paragraph 23.1.11) 

vi) Efforts should be jdo to increase area under 
banana consider -i-y. Hia strategy should be 
to make its cul^,ivation v^?idespraad with 
preference to small scale production. 

(Paragraph 23,1.17) 

vil) It is desirable to encourage the cultivation 
of gviava in as many congenial situations as 
possible. It'is a good tree for homesteads. 

It could be tried on ravines and common lands 
under panchayats/ etc, 

(Paragraph 23,1,28) 

viii) For sour varieties of apples/ the area of 

cultivation specially rec(uires to be extended 
in order to cope up with the demands of south 
India Elevations of less than 1/500 m or more 
than 2/000 m offer scope for apple cultivation/ 
if and when suitable varieties become available, 

(Paragraph 23.1,30) 

ix) It is necessary to study the comparative 

economics of cultivation grapes as against 
the other field crops, which are usually 
grown in Punjab/ Haryana and adjoining 
irrigated area of Rajasthan with a view to 
encourage grape cultivation in the area. 

(Paragraph 2.3,1,32) 

x) There is good scope for introduction of 
pineapple in the areas reclaimed from 
'shifting cultivation' in the North-Eastern 
region. 


(Paragrabh 23,1,34) 
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xi) Walnut area in the producing States requires_ 

at least to be doubled by 2000 AD, the existing 

area being 6,000 ha- 

(Paragraph 23,1.35) 

xii) Besides the need for area increase through 
new plantations/ there is urgent need for 
replacing the non-descript or disease-ridden 
trees in many of the fruit crops through 
interplanting with the better material and 
then removing the ^Id ones at an appropriate 
stage. This specially applies to mango and 
citrus. 

(Paragraphs 23,1.10 & 23.1.22) 

xiii) The area under tapioca in the country should 
be raised to one million hectares by 2000 AD. 

(Paragraph 23.2,14) 

xiv) The agrononnic and economic aspects of 

inter-cropping in bananas should be worked out 
in detail. Studies should be conducted on 
the economics of underplanting banana in 
coconut groves, 

(Paragraph 23,1.18 - iii) 

xv) Production of vegetables needs to be undertaken 
in: (a) belts around towns and cities over 
^2.8 Mha/ (to) hills over 0,2 (c) along 

tanks/ lakes/ rivers and canals 0,8 Mha 

and .(d) kitchen gardens in the interior 
villages and towns and cities over 0,2 I^a. 
Kitchen gardens in cities and towns could be 
developed simultaneously with the necessary- 
promotional activities pertaining to 
vegetable production, 

(Paragraphs 23,4,5/ 23,4,8 and 
23.4.9) 

23,9.2 Recommendations regarding fruit crops pertaining 
to aspects other than area are given belows 

Mango 

i) Seedling mango should receive due attention 
in fu-fcure research and development efforts, 

(Paragraph 23,1.9) 

ii) It will be necessary to train a large number 
of mails in the art of budding/ grafting and 
top-working so that they can operate an 



effective custom service, A vigorous 
extension progremmo will also be necessary 
to educate people to replace their inferior 
trees and groves. 

(Paragraph 23.1.10) 

Hybridization efforts illustrated by the 
evolution of mallik.a for incorporating the 
characteristic of annual bearing has to be 
pursued tenaciously until it becomes 
possible to release a good number of 
hybrids with proven record of annual bearing. 
Similarly^ it is also necessary to intensify 
research efforts to eliminate or control 
malformation of vegetative and floral shoots. 

(Paragraph 23.1.12^ 

ihe commercial varieties/ which are under 
cultivation/ at present require to be screened 
from the viewpoint of genetics and once the 
cultivars with stable and identical 
characters relating to plant behaviour/ 
productivity/ disease resistance/ adaptability/ 
quality'and flavour have been identified/ 
these only should be propagated vegetatively^on 
standardised rootstocks. Use of polyenrtoryonic 
rootstocks would further ensure .uniform 
performance. Breeding efforts have also to 
go on for evolving better varieties. Some of 
the desirable characters are dwarfness / 
resistance to pests and diseases and 
differ'jnt maturity periods. Some polyerribryonic 
varieties have shown promise as d'A/arfing 
rootstocks and hence could be tried for this 
purpose. 

(Paragraphs 23,1.13 & 23.1.14) 


3 anana 


Improvement in the yield and quality standard 
of banana crop- should be aimed at for the 
entire area, problems which need 

attention in future are spacing of plants 
for the healthy development/ introduction 
of ratooning beneficial combinations and 
techniques o’f mixed cropping/ combating pest 
and disease problems like those of *hunchy 
top*/ loaf spot (sigatoka) and nematodes/ 
means and methods of reducing water 
requirement/ harvest techniques and ways of 
protection of banana bunches from external 
injuries/ insect bites/ sunburn etc. 

(Paragraphs 23.1,17 & 23.1,18) 
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vl) Pending the outcome of spacing trials/ a 2m x 
2m distance between plants could be advocated 
as an interim measure. Pending solution of 
'bunchy top' disease/ in areas where it has 
assumed very serious proportions/ (e.g./ 

Kerala ), a complete replanting programme is 
necessary with healthy disease free suckers. 

In those areas where the disease is not serious/ 
a suitable package of practices for eliminating 
it could be popularised. 

(Paragraph 23,1.19) 

Citrus 

vii) It is necessary to find out through experiments 
compatible stocks for different varieties of 
citrus for different regions. Future research 
work should also Include evolving of nucellar 
line plant material; hybridisation work with a 
view to evolve varieties resistant to root rot 
and viruses, saline conditions and nematodes. 

(Paragraph 23.1.21 - (i)/ 
(ii) & (iv)) 

viii) Studies are also needed to standardise cultural 
practices for commercial varieties. Suitable 
schedules of intercrops have also to be 
dweloped. The effect ofj various nutrients in 
different doses on commercial varieties raised 
on different rootstocks requires to be studied, 

(Paragraph 23.1.21 - (v) 
and (vi)) 

ix) Biochemical changes/ v/hich are produced in 

citrus plants by viruses and die-back diseases 
also require to be studied. The study of 
virus-vector relationship and sterilisation of 
vector by irradiation techniques will prove 
helpful, iknothcr useful direction of research 
would be to induce resistance against severe 
strains of known viruses by cross-protection 
with mild strains. 

(Paragraph 23.1.21 - (vii) 
to (x)) 

. x) The programme of c»rtification/ inspection 
and registration of virus-free mother trees 
requires to be rigidly enforced. For this 
purpose it is necessary to multiply virus-free 
material. It is desirable to draw a programme 
of replantation of citrus orchards with the 
best possible disease-free material. 


(Paragraph 23,1.21 - (iii)) 
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Papaya 

xi) Research v/ork in other countries indicates that 
gynodioecism with complete elimination of males 
can be introduced in dioecious cultivars. Either 
this technigue could be adopted or other efforts 
could be made for breeding stable cultivars. 

The other desirable characters to be introduced 
are dwarfness; high yield of fruit as well as 
papain; and uniform shape/ size/ texture and 
flavour of fruit. Suitable control measures 
and breeding efforts arc required for combating 
diseases like 'damping off'/ collar rot, mosaic, 

. leaf curl and distortion ringspot. Development 
of frost resistant varieties is also necessary. 

(Paragraphs 23.1.24 and 
23.1.25) 

Guava 

xii) It is necessary to study which of the guava 
seasons in a year is better in a particular 
region with regard to yield and quality. 

Resistance to wilt disease is required to be 
introduced in new varieties. It is nccessa^ 
that unless resistance is proved pathogenitically, 
no cultivar should be taken as resistant even 
if it might have been growing unaffected for 
many years, 

(•Paragraph 23,1.28) 

f.pple 

xiii) -It is necessary to broaden the genetic base of 
sweet varieties of apple and in this connection 
the possibility of utilising wild germ plasm 
has to be explored, 

(Paragraph 23,1.29) 

xiv) Varieties of apples are required to be evolved 
for elevations lower than 1,500 metres and more 
than 2/000 metres. The economics of successful 
apple cultivation at greater heights will also 
have to be worked out besides the breeding of 
suitable varieties, 

(Paragraph 23.1.30) 

XV ) The relative economics of the new method of 
cultivation of dwarf apples comprising dense 
planting with specialised training techniqiaes 
for branches as against the established methods 
recjiaires to be tried experimentally. 


(Paragraph 23.1.31) 
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Pineapple 

xvi) Pineapple research has to be done on a 

regipnal basis. Suitable agronomic and plant 
protection schedules for different areas are 
required to be developed and recommended. 

Methods _ for activating slip production by using 
vegetative bud dormancy breakers and reducing 
the unproductive off-type population require 
to be worked out. It is desirable to breed a 
number of good varieties for table purposes as 
well as for canning. 

(Paragraph 23.1.34) 

Walnut 

xvii) Walnut needs special attention because it has 
good potentiality of earning foreign exchange. 
The problems/ which need attention, are 
production techniques and care of plantations 
in general and making available walnut grafts 
for replacing the seedling trees. 

(Paragraphs 23,1,8 and 
23.1.35) 

All Fruits 

xviii) In order to expand the export trade in fruits, 
it is necessary to evolve a standard procedure 
for the Indian embassies for enabling them to 
maintain a constant survey of the changing 
tastes and requirements abroad so that 
production programmes within the country could 
periodically be given the required orientation, 

(Paragraph 23.1.3) 

xix) It is desirable that ia.R undertakes research 
work on the maintenance of ecological balance 
in the context of minimising damage to fruit 
crops through animals and birds, 

(Paragraph 23.1,5) 

xx) The States should strengthen their horticultural 
setup in order to be effective enough to 
undertake the expansion programmes relating 
to fruits and vegetables- etc, 

(Paragraph 23.1.6) 

xxi) Clonal selections to choose the best cultivars 
have to be made in all possible fruit crops 
in order to ensure a consistent standard of 
yield and quality. 


(Paragraph 23.1.37 - (i)) 
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xxii) More attention is required to be given to 

tillage aspects of orchards. There should also 
be provision for irrigation and adoption of 
plant protection measures. In shorty better 
agronomic practices have to be developed for( 
different fruit crops and also popularised. 

Foliar 7i.nalysis Laboratories are required to 
be established in the agricultural universities 
for estimating nutritional requirements of fruit 
trees and an associatecj advisory service is 
also required to be organised in order to help 
the growers in this regard, 

(Paragraph 23.1.37 - (ii)) 
xxiii) Research is also necessary to determine; 

(a) which crops could be grown under rainfed 
conditions and in which parts/ 

(b) which crops would require the full 
irrigation support/ and 

(c) which crops v/ould have to depend partly on 
rainfall and partly on irrigation and in 
their case to define the periods of 
dependence on rainfall and on irrigation, 

(Paragraph 23.1.37 - (iii)) 

xxiv) The problem of residual toxicity will also 

need attention when the use of plant protection 
chemicals becomes popular in orchards and 
groves, 

(Paragraph 23.1.37 - (iv)) 

xxv) Improving production through top~v/or>cing should 
be extended to as many firuits as practicable. 

The technique of top-worbing should be 
standardisc'd for different crops for large 
scale adoption, 

(Paragraph 23.1.37 - (v)) 

xxvi) Model orchards are required to be established 
in every district in order to determine the 
economics of fruit production. These orchards 
could also be used as centres of practical 
demonstration in better methods of cultivation. 
Research worb should be intensified in 
agricultural universities. Establishment of 
progeny orchards and supply of genetically 
uniform nursery stock is of utmost importance 
on the development side. 

(Paragraph 23. 1,37 - (vi) 
and (vii)) 
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Two linstitutes of temperate fruit o^^PS are 
required to be established/ one in the north¬ 
western Himalayan belt and the other in the 
north-eastern hills. Researches pertaining to 
temperate fruit crops should be the 
responsibility of these two institutes, 

(Paragraph 23.1.38) 

xxviii) The crops which are of local importance from 

production point of viev// should be dealt with 
by the concerned State Governments and 
agricultural universities, 

(Paragraphs 23.1.38 and 
23.1.39) 

23,9.3 Recommendations applicable to many crops in common 
are given below; • 

Vegetable Crops 

i) It is necessary that arrangements are made to 
collect data simultaneously on area and 
production of vegetable crops/ onions/ garlic/ 
ginger and coriander In all the States through 
sample surveys on a periodic basis, 

(Paragraphs 23.3,3/ 23.4,1/ 
23,5.2 and 23.5.11) 

ii) The varieties/ requirements and seasons of 
various minor crops like onion/ garlic/ 
vegetables/ ginger/ turmeric and chillies 
vary from place to place. Hence/ the research 
and development work on these crops should 
be the responsibility of the State Governments, 
Besides individual States looking after their 
own problems/ continguous States can set up 
suitable inter-State machinery for mutual 
benefit. 


(Paragraphs 23.3.6/ 23,3,9/ 
23.4.11/ 23.5.5/ 23.5.7 
and 23,5,9) 

Diseases take a heavy toll of the crop in the 
case of chillies and coriander. Therefore/ 
breeding for disease resistance and 
developing suitable agronomic and plant 
protection schedules for combating the menace 
needs to be given special place in research 
programmes. 


(Paragraphs 23.5,9 and 
23.5.11) 


iii) 
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iv) In order that seed/ fertilisers and plant 

protection chemicals become available within 
the financial capacity of small growers/ the 
sale of such inixits in mini-kits' should be 
popularised in the case of vegetables and 
floriculture. 


(Paraoraphs 23.4.9 and 
23.7.8) 

23*9.4 Recommendations regarding tuber cropS/ bulb crops/ 
vegetables/ etc. are summarised below:- 
Potato 

i) The method of crop cutting surveys 

for Gstimetion of yield of potato should be 
extend jd to all important producing States.’ 

(Paragraph 23.2.6) 

ii) The programme for increased potato production 
must be accompanied by effective marketing 
system whereby it becomes possible to distribute 
the produce to different consuming centres 
throughout the country in order to avoid gluts 
in the producing areas. It is also necessary 
to have adequate cold storage facilities for 
accommodating surpluses which might still 
remain, 

(Paragraph 23.2.11) 

iii) Disease-pest forecasting/ surveillance and 
plant protection measures are specially 
required to be developed in the case of potato 
crop. The problem of residual toxicity of 
pesticides has also to be solved alongside. 

The use of polyhaploidy and tissue and organo- 
culturc techniques should be increasingly made 
in developing new varieties. 

(Paragraph 23.2.11) 

iv) In the case of sweet potato and tapioca/ the 
Central Tuber-Crops Research Institute at 
Trivandrum should devote attention to basic 
worh including that on breeding. In subsequent 
stages of breeding work like selection and 
multiplication/ this Institute should take full 
help from the agricultural universities and 
the farms of different States. Researches of 
local importance should all be done in the 
various States/ where the crops arc actually 
grown. 


(Paragraphs 23.2.13 and 
23.2.18) 
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v) ' There should bo a cloar~cut programme for 

developing separate varieties and techniques 
for culinary and industrial puirposes in the 
case of tapioca. Some of the characters which 
have necessarily to be incorporated in the 
culinary varieties are: stalked tubers/ medium 
in size and with good drying-ratio. Small size 
plants# early maturity find mosaic resistance 
arc some other characters which will be equally 
good for both the purposes. There is need to 
lay special em->hasis on improving the keeping 
quality of tapioca tubers through breeding, 

(Paragraph 23.2,17) 

Onion 

vi) ^arrangement should be made whereby uptodate 
statistics on area and production of onion 
become available through sample surveys at 
least once in every five years, 

{Paragraph 2 3.3.3) 

vii) The existing varieties need to be screened for 
isolating genetic bases. High yielding# 
disease-pest resistant varieties suitable for 
different kinds of uses have to be developed 
together with proper agronomic and plant 
protection schedules. Botanical studies v;ill 
have to be undertaken for finding out optiraum 
conditions of flowering# pollination and seed- 
setting. 

(Paragraphs 23,3.2* 

23.3.5 and 23.3.9) 

viii) It is desirable that the hom.e science colleges 
in general and such colleges or divisions of 
the agricultural universities undertake 
research work in order to develop various kinds 
of palatable recipes from the tuber crops. 

The ICiR should provide guidelines and 
coordinate research work in this regard. The 
Departments of ;.griculture in the Centre and 
the States could undertake a coordinated 
programme of publicity through press# audio¬ 
visual means and public contact for 
popularising the use of tuber crops as a 
part of cereal substitution. Practical 
dononstrations of taste and preparation of 
recipes could prove helpful in this regard. 

(Paragraph 23.2,20) 

ix) An exhaustive cataloguing could be made of 

such v;ild plants# tiie various parts of v/hich 
are consumed in the countryside as vegctobles. 
The growth of most useful ones can then be 
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encouraged. This work could be done in 
cooperation viith the Forest Departments, 

(Paragraph 23.4.1) 

x) In cities and tovms/ the liquid and solid 

products of sewerage should be harnessed and 
their use popularised to maximum possible 
extent. 

(Paragraph 23.4.6) 

xi) Organising the vegetable holdings in a collective 
manner for making possible large scale 
mechanised tillage as v/ell as plant larotection 
operations should be the responsibility of the 
Department of i^griculturc/Horticulture. The 
Government ha.s to assume responsibility for 
establishing custom services for various kinds 
of operations either through cooperatives or 
governmental organisations. Ensuring to 
individuals the facility of irrigation should 
also be- the responsibility of the Government, 

The individual .growers should bo encouraged to 
sink wells on joint owiiorship basis. 
possible guidance and assistance in materiel 
or finance should also be provided to them, 

(Paragraph 23.4.7) 

xii) Crop rotations and companion cropping beneficial 
from the soil point of view could be introduced 
in vegetable cultivation and in this respect, 
short stotured beans or fodder legume.s like 
berseem and lucerne could prove very useful. 

(Paragraph 23.4.12) 

xiii) Breeding programmes should take into 

consideration the requirements of processing 
industry and export and the choice of various 
countries which have an import potential from 
India. Hybrid vigour should be increasingly 
utilised for predudng high yielding Vcorieties 
of quality suited to Vecrious purposes and tastes. 
It will also be good to introduce disease 
resistance in hybrids, when possible. 

(Paragraphs 23.4.13 and 23.4.14) 

xiv) Leafy vegetables belonging to different species 
of l-imaranthus , Portulace , Trigonclle , licrva, 
/.Iternanthera , Basella , Celosia and vaxious 
other species should be collected and oV'^^lua-ted 
for their nutritional and other desirable 
characters. 


(Paragraph 23.4.15) 
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xv) It is necessary to evolve high yielding 
fibreless varieties of ginger which have 
a demand in foreign markets. 

(Paragraph 23»’?»3) 

xvi) Variety Rio de geneiir> is suggested for 

immediate adoption for internal consumption 
and processing as an interim measure, but it 
should not be grown in Kerala. 

(Paragraph 23.5*^) 

xvii) Ginger research stations will have to 

deteiminc the optimum stages of maturity 
required for the manufacture of various processed 
articles. Kerala and the North Eastern States 
of Assam, Meghalaya, Nagaland, Mizoram, Manipur, 
Tripura, which are important for ginger, should 
collaborate their research and development 
programmes. The potential existing in the 
North Eastern States should be fully exploited 
both for internal as well as external ginger 
trade. Other States ‘should also undertake 
research activities according to their need, 

(Paragraph 23*5»5) 

Mushrooms 

xviii) The import of canned Agaricus should be replaced 
by indigenous manufacture. At present Agarlous 
sp . is the only one which is cultivated but 
other types lil:e paddy straw mushroom also require 
to be encouraged, 

(Paragraphs 23*6.2 

and 23 . 6 . 5 ) 

xix) The artificial cultivation of mushroom should 
be organised near such cities where it is 
possible to provide the dehydrating and canning 
facilities and this work has to be confined 
only to such persons who possess the requisite 
knowhow. They should be preferably agricultural 
graduates. 

(Paragraph 23•6.4) 

xx) In order to provide true to type quality 
material for production of mushrooms, spawn 
laboratories have to be started imder 
governmental control. Import of spawns has to 
be banned, except when required for experiiiiental 
purposes and that too imdor rigid quarantine 
procedure. 

(Paragraph 23.6.5) 
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xxi) States undertaking the collection programme of 
wild mushrooms or production programme of 
cultivated ones will have to create necessary 
setup in their Departments of Forest and 
Agriculture/Horticulture. The Departments of 
Agriculture/Horticulture should be responsible 
• for inspection and extension activities including 
training of personnel, 

(Paragraph 23.6,6) 

xxii) Agricultural universities cf the concerned 

States/ the Mushroom Research Institute/ Solan 
(Himachal Pradesh) / Hill Fruit Research Station/ 
Chaubattia (Uttar Pradesh)., the Indian 
Agricultural Research Institute (Mycology Sc 
Plant Pathology Division ), Now Delhi/ the 
Indian Horticultural Research Institute/ 

Bangalore (Karnataka) should be responsible 
for mushroom research. 

(Paragraph 23.6.6) 

xxiii) All possible measures should be taken to 

popularise truffles throughout the 3ub~Himalayan 
oak belt and the H.ill Fruit Research Station/ 
Chaubattia should take up the necessary research 
work, 

(Pa.r a.graph 23,6.6) 

xxiv) The Mushroom Research Institute/ Solan/ the 
Indian Agricultural Research Institute/ New 
Delhi/ and the Indian Horticultural Research 
Institute'/ Bangalore/ should try to provide 
necessary data and advice to the Agricultural 
Marketing Adviser to the Government of India 
and the Indian Standards Institution to cneible 
them to lay down quality standards for dried 
mushrooms so that grading is made possible as 
a compulsory measure in due course, 

(Paragraph 23,6.6) 

Floriculture 

xxv) An intelligent selective approach is necessary 
for capturing foreign markets. For example/ 
the best period which can be exploited to 
India's advantage is winter when temperate and 
cold countries have the natural handiccap of not 
being in a position to grow plants ordinarily. 

As for as bulbs arc concerned.- the country 
should specialise in cxpc:>rting such tropical 
material which is not commonly grown there. 


(Paragraph 23,7,6) 



XXV i) For promotionj__ experts of various kinds of cut 
flowers/ it is desirable to develop special 
ficriculture blocks in the neighbourhood of 
^nd this activity could jpjTGfcx’sbly 
be entrusted to agricultural graduates, 

(Paragraph 23.7.6 - (i)) 

xxvii) Dry flowers also offer a very good export 

market and this technique has/ therefore/ to 
be increasingly utilized. 

(Paragraph 23.7,6 - (iii)) 

xxviii) Production of new and attracti-^e hybrids cf 
orchids under c ntr' lied conditions requires 
attention. In additic n, there is need to 
protect and preliforate the natural orchid 
flora of the country. It is necessary to 
create orchid sanctuaries in the natural 
habitats of these plants and regulate their 
exploitaticn, 

(Paragraph 23.7.6 - (iv)) 

xxix) Landscape planning with the help of attractive/ 
flowering and nectar bearing plants on a 
country wide scale will also gc' a Ic ng way 
towards increasing the scope of floriculture 
in the country, _ A Central Committee for 
Landscape Planning should be formed by the 
Central Government to prepare vari-us 
alternative landscape plans to fit into the 
programmes v.f development (if villages/ towns 
and cities. The state G(ivornmcnts should 
actively c' llabc rate with the Central Committee 
in the preparation/ and execution of the 
master plans which should also include in 
their scope the nati nal highways/ canals, 
railways and riversides. 

(Paragraph 23.7.7) 

xxx) The flowers of lotus family should engage 

spec^ial attentio n in research and developmental 
activities. The ICAR should encourage 
research on ornamental as well as edible 
aspects of this flc wer, A survey als(. needs 
to be undertaken in order to determine the 
scope for cultivatic n cf the vari'~'Us species 
cf Icitus family v^hich have ec ncmic value. 

The concerned State Governments have to 
(evince due interest fer organising productic n 
in a systematic manner. The Departments 
which have a part to play are Agriculture 
Horticulture, Fisheries and Revenue. 


(Paragraph 23.7.9) 
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Aromatic and Medicinal Plants 

xxxi) Production research on all kinds of medicinal 
plants should be the responsibility of the 
ICAR. The ICAR should also be responsible for 
introduction of exotic plants. Processing and 
utilization research should be the responsibility 
of the Central Indian Medicinal Plants 
Organisation (CIMPO) of the Council of Scientific 
and Industrial Research, The ICAR and CIMPO 
should develop a proper coordination machinery, 

(Paragraph 23.8.5) 

xxxii) Insofar as kashth a aushadhis or herbal medicines 
which are prevalent throughout the country 
for home medicines/ are concerned/ the 
Botanical Survey of India/ Calcutta and 
National Botanic Gardens/Lucknow in consultation 
with Central Council for Research in Indian 
Medicine and Pfomoeopathyshould list all the 
concerned plants and prepare illustrated 
descriptions in popular languages giving the 
names/ the part of the plants used/ medicinal 
importance and the methods employed for their 
use in various common ailments. It is 
necessary to indicate the best time of picking 
for maximum potency as also the period of 
expiry. If necessary/ legislative measures 
should bo taken for the enforcement of the 
various standards and for this purpose/ even 
licensing of traders may have to be resorted to, 

(Paragraphs 23,8,7 and 
23.8.8) 

xxxiii) The CIMPO should standardise procedures to 
certify (a) the correct identification of 
plants/ (b) the parts of the plants used and 
(c) their expiry periods. They may constitute 
a committee for this purpose with 
representatives from a) National Botanic Gardens, 
Lucknow; b) Central Council of Research in 
Indian Medicine and Homoeopathy; c) Indian 
Council of Agricultural Research; d) Botanical 
Survey of India; e) Forest Research Institute; 
f) Central Drug Research Institute; and 
g') Indian Council of Medicinal Research, 


(Paragraph 23,8,8) 



APPZi\T)IX 23.1 

Fruit Crops (Paragraph 23.1.8) 

Statenent I - Ayerage Annual Exports of Fruits (1967-60 to 1971-72)^ 

quantity = tonnes 
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(a) Mandarin anc other citrus fruits, other edible nuts, pear, quince, plums, 
mangoes, stcne fruits, figs (dried) and prunes, other dried fruits, 

1. Monthly Statistics of the Foreign Trade of India, Vol II, March of 1968, 
1969, 1970, 1971 and 1972., Directorate oeneml of Commercial Intelligence 
& Statistics, Calcutta. 


APPENDIX 23.1 (contd,>. 

Fruit Crops (Paragi-aph 23,1,16) 

Statement HI Statewise Average Aniiual Area, Production and 

Yield of Banana in India (1963-69 to 1970-71) 





area 

production 

yield 

= thousand 
- th.ousand 
= tonne/ha 

ha 

tonnes 

S 

At? 

a 

Production • 

Yield 

Actual 

Per cent 

Actual 

Per cent 

Kerala 

51.3 

22.8 

380.1 

12.2 

7.6 

Tamil Nadu 

45.1 

20.0 

807.0 

25.4 

17.9 

Maharashtra 

36.3 

16.1 

369.4 

27.3 

23.9 

Assam 

18.0 

8,0 

237.7 

7.5 

13.2 

Karnatalca 

16.5 

7.3 

124.3 

3.9 

7,5 

Ajndhra Pradesh 

16.4 

7.3 

207.1 

6.5 

12.6 

Orissa 

13 ,-6 

6.0 

106.7 

3.3 

7.8 

Guj arat 

13.1 

5,8 

235,0 

9.0 

21.8 

Bihar 

7.2 

3.2 

42,2 

1.3 

5.9 

Madhya Pradesh 

2.7 

1.2 

50.2 

l.S 

18.6 

Tripura 

2.1 

0.9 

13,0 

0.6 

8.6 

Meghalaya 

1.9 

0.0 

2n.4 

O.S 

12.8 

Uttar Pradesh 

0.6 

0.3 

9.4 

0.3 

15.7 

Mizoram 

0.4 

0.2 

5.2 

0.2 

13.0 

A & N islands 

0.3 

0.1 

2.5 

0.1 

8.3 

All-India 

225.5* 

100.0 

3,177.2* 

100.0 

14.1 


Excludes figures for West Bengal, The estimates of 
area, production and yield in West Bengal as reported 
by the Directorate of Marketing and Inspection in its 
Bulletin number 163 (1967) on the basis of a survey 
conducted in 1961-62 were 9.3 thousand ha, 146.5 thousand 
toruies and 15.7 bonnes/ha respecbively. 
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APPilNDIX 23.2 

Tuber -crops (Paragraph 23.2.6) 

Stateraent'I ~ Statevvise Average Annual Area, production and 
Yield of potato (1969-70 to 1971-72)„ 

area = thousaiid ha 

production = thousand tonnes 

yield = boiunes/ha 

State Area Production _ Yield 

Actual per deht of A'Ctudl ’ 'Per cent ■■of 



all-India 


all-India 

Uttar Pradesh 

165.0 

33.6 

^i.471.6 

32.5 

8.919 

Bihar 

100.2 

20.4 

970.5 

21.4 

9.686 

West Bengal 

67.8 

13.8 

825.9 

18.2 

12.181 

Assam 

25.5 

5.2 

111.7 

2.5 

4.380 

Orissa 

23.5 

• 

CO 

255.5 

5.6 

10,872 

Himachal Pradesh 

16.9 

3.4 

■ 75.8 

1.7 

4.485 

Madhya Pradesh 

15.6 

3.2 

176.5 

3.9 

11.314 

Meghalaya 

15.4 

3.1 

72.6 

1.6 

4.714 

punj ab 

13.7 

2.3 

189.3 

4,3 

13.817 

Maharashtra 

12.3 

2.5 

’ 50.9 

1.1 

4.138 

Tamil Nadu 

11.7 

2.4 

’ 96.9 

2,1 

8.282 

KarnataKa 

9.0 

1.8 

39.7 

0,9 

4.411 

Haryana 

4.2 

0.9 

' 55.1 

1.4 

15.500 

Gujarat 

‘ 4.0 

0.8 

97.7 

2.2 

24.425 

Tripura 

’ 2.8 

0.6 

20.3 

0.4 

7.250 

Raj asthan 

■ 1.5 

0.3 

4.6 

0.1 

3.067 

Jammu & Kashmir 

1.2 

0.2 

5.8 

0.1 

4.833 

Andhra Pradesh 

0.6 

0.1 

1.7 

Neg. 

2.833 

Dellii 

0.3 

0.1 

2.0 

Neg. 

6.667 

Mizoram 

0.1 

Neg.. 

0.4 

Neg. 

4.000 

All-India 

491.3 

100.0 

4534.5 

■ 100.0 

9.230 
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.APPENDIX 23.2 (contd,) 

(Paragraph 23•2.12) 

Statement II - Statev/ise Average Annual Area, 
Production and Yield of Sweet 
Potato (1968-69 to 1970-71) 





area • = thousand ha 

production = thousand tonne; 
yield = tonnesAa 

State 

Area 


Production 

Yield 


Actual 

Percent 
of all- 
India ■ 

Actual 

Percent 
of all- 
India 


Bihar 

^ .2 

33.6 

591.7 

32.8 

7.765 

Uttar Pradesh 

56.8 

25.0 

592 .J+ 

32.8 

10.429 

Orissa 

26.6 

11.8 

155.9 

8.6 

5.861 

Karnataka 

12.5 

5.6 

87.3 

4.8 

6.984 

Madhya Pradesh 

10.5 

^.6 

62.9 

3.5 

5^990 

Assam 

7.9 

3.5 

24-.6 

1.4 

3.114 

Maharashtra 

6.9 

3.0 

88.8 

4.9 

12.869 

Kerala 

6.3 

2.8 

31.2 

1.7 

4.952 

Tamil Nadu 

6.0 

2.6 

60.9 

3.4 

10.150 

Andhra Pradesh 

5.0 

2.2 

33.^ 

1.8 

6.700 

Meghalaya 

2.5 

1 .1 

5.0 

0.3 

2.000 

West Bengal 

2.2 

1.0 

20.5 

1.1 

9^18 

Guj arat 

2.1 

0.9 


0.8 

7.048 

Ra,i a.'^thm' 

1.7 

0.7 

3.0 

neg. 

1.765 

Tripura 

1.5 

0.7 

9.3 

0.5 

6.200 

Haryana 

1.2 

0.5 

19.6' 

1.1 

16.333 

Mizoram 

0.5 

0.2 

1.3 

neg. 

2.600 

Punjab 

0.5 

0.2 

8.7 

0.5 

17.400 

Andaman & Noco- 
bar Islands 

neg. 

- 

. 

- 

- 

Delhi 

neg. 

- 

0.5 

neg 


All-India 

226.9 

- 

1^11.' 

9 

7.985 


APPENDIX 23.3 
: Biilb Crops 

(Paragraph 23.3«^) 

' 'uiid.Qr 

Statewise ‘Average Area / Onion during (i) 19?7-p8 
to 1961-62^(11) 1968-6rto 1970-71 2 


(thousand hectares) 


State 


1961-62 
lal PeYcent. 
of all- 
India 


Actual 


to 1970-'; 
Percent 
of all- 
India 


Maharashtra 

21 .7 

18.5 . 

40.3 

24.7 

Karnataka 

• 

13.7- 

11.7 

18.0 

11.0 

• 

Andhra Pradesh 

1 ^. 0 - 

12.8 

16.7 

10.2 

Tamil Nadu 

13.2 ' 

11.2 

17.7 

9.6 

Raj asthan 

3.2 

2.7 

6.0 

3.6 

GuJ airat 

6.if 

5.5 

7.3 

^h.5 

Uttar Pradesh 

3^9 

3.3 

5.0 

3*1 

Madhya Pradesh 

8; 5 

7.2 

10*0 

6*3 

Bihar 

4‘,3 

3.7 

14.0 

8.6 

West Bengal 

8.9 

7*6 



Orissa 

8,0 

6.8 

19.3 

11.8 

Punjab Region 

7*3 

6.2 

6.0 

3.6 

Assam 

2*0 

1.7 

3.0 

1.8 

Jammu & Kahmir 

0*4 

0 . 3 . 

1 .0 

0.6 

Kerala 

0.5 

0.4, 

- 

- 

Others 

0.4 

0.3 

- 

0m 

Hjmachal Pradesh 

- 


1.0 

0.6 

All-India 

117*^ 

100.0 

163*3 

100.0 


1. Directorate of Marketing & Inspection, Ministry 
of Agriculture and Irrigation, Government of India. 

2-. .Dlfeotorate-^f.,Economics & statistics. Ministry of 
Agriculture and Irrigationj Government of India* 



APPENDIX 23.^ 


(Paragraph 23.5*2) 
Cond±ncnts and Spices 

Statement I - Average Aanual Area and Production 
of Dry Ginger (1969-70 to 1971-72) 

area thousand ha 

production = thousand tonnes 
yield = tonnes/ha 


State 

Area 


Production 

Yield 

actual 

per cent 
of all- 
India 

actual 

Percent', 
of all-India 

Kerala 

11.9 

4if.2 

18.3 

53.5 

1.5 

Assam (a) 

^.0 

1^.9 

5.2 

15.2 

1.3 

Himachal Pradesh 

1.8 

6.7 

0,7 


0.4 

West Bengal 

1.6 

5.0. 

2.2 

6.4 

1.4 

Orissa 

1.6 

5.9 

2.0 

5.8 

1.3 

■Madhya’ Pradesh 

1.1 

^.1 ‘ 

1.0 

2.9 

0.9 

Kama taka 

1.0 

3.7 

1.3 

3.8 

1.3 

Bihar (a) 

1.0 

3.7 

1,0 

2.9 

1.0 

Andhra Pradesh 

0.8 

3.0 

0.5 

1.5 

0.6 

» 

Guo arat 

0.7 

2,6 

0.6 

1.8 

0.9 

Tamil Nadu 

0.5 

1.9 

0.5 

1.5 

1.0 

Maharashtra 

O.if 

1.5 

' 0.3 

0.9 

0.7 

Tripur a 

0.3 

1.1 • 

0.4 

1.2 

1.3 

Mizoram 

0,1 

0,4 

0.1 

0.3 

1.0 

Raj asthai- 

0.1 

0.4 

0.1 

0.3 

1.0 

All-India 

(a) 

26.9 

100.0 

34.2 

100.0 

1.3 

In the 

case of Assam 

and Bihar, since 



area and production figures arc not 
available for 1969-70 to 1971-72; -are 
pertains to 1968-69 and production to.19/9771. 
(provisional estima.tes). Yields are adopted from 
the report entitled Marketing of Ginger in India 
(1965) issued by the Directorate of Marketing 
and Inspection, Government of India and relate 
to • the period 1953-5^ to 1962-63. 
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APPENDIX «k)]Xt(l.) 

(Paragraph 23.5.9) 

Statement II - Average Annual Area, Production'and 
Yield of Chillies in India«969-70 
to 1971-72) 

area.thousand hi 

productioH = thousand 
tonnes 





yield 

= 

q/ha 

State" ' 

Area _ . 

Pro duct ion., _ 

Yield 


Actual 

Percent 
of all- 
India 

Actual 

Percent 
of all- 
India 

•Andhra Pradesh 

197A 

26.9 

115.? 

25.6 

5.9 

Maharashtra 

1^9.9 

20.4 

79-2 

17.5 

5.3 

•Karnataka 

106.3 

14.5 

32.4 

7.2 

3.1 

•Tamil Nadu • 

7^-0 

10.1 

106*5 

23.6 

14.4 

♦Madhya Pradesh 

h0i2 

5.5 

11*0 

2.4 

2.7 

■Rajasthan 

32.8 

4.5 

19.2 

4.2 

5.9 

•Orissa 

29.^ 

4.0 

16.7 

3.7 

5.7 

• Guj arat 

21.0 

2.9 

13.4 

3.0 

6.4 

•Uttar Pradesh 

17.8 

2.4 

5.4 

1.2 

3.0 

•Bihar 

16.7 

2.3 

13.1 

2.9 

7.8 

■Punjab 

1^.2 

1.9 

13.6 

3.0 

9.6 

■N.E. Region- 

11.3 

1 .6 

6.6 

1.4 

5.8 

Haryana 

9-.1 

1 .2 

7.4 

1.7 

8.1 

West Bengal.^ 

8.0 

1.1 

6.4 

1.4 

8.0 

Kerala 

3.2 

0.4' 

■ 2.6 

0.6 

8.1 

Jammu & Kashmir 

0.9 

0.1 

2.1 

0.5 

23.3 

Himachal Pradesh 

0.4- 

0.1 

0.1 

Neg. 

2.5 

Delhi 

0.4 

0.1 

0.4 

0.1 

10.0 

Pondicherry 

0.1 

Neg. 

0.1 

Neg 

10.0 

All-India 

733.1 

100.0 

451.7 

100.0 

6.2 
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appendix ^3.4 (Contd.) (Paragraph 23•5*11) 

Statement HI - Average Annual Area, Production 

and Yield of Coriander (1969r70 

to 1971-72) 

area = thousand ha 

production • ■= thousand tonnes 
yield = q/ha 


State _Area_ Production 



Actual 

Percent, 
of all- 
India 

Actual 

Percent 
of all- 
India 

yield 

Andhra Pradesh 

102.3 

36.0 

16.3 

14,8 

1.6 

Rajasthan 

67.0 

23.6 

41.9 

38.1 

. 6.3 

Madhya Pradesh' 

31.6 

11.1- 

11.0 

10.0 

3.5 

Tamil Nadu 

28.3 

10.0 

10.6 

9.6 

4.2 

Maharashtra (a) 

21.3 

7.5 

16.7 

15.1 

7.8 

Kama taka 

13.^ 

4.7 

1.3 

1.2 

1,0 

Orissa 

8.0 

2.8 

4.1 

3.7 

5.1 

Bihar 

6.5 

2.3 

3.2 

2.9 

5.1 

Uttar Pradesh 

4.2 


3.4 

3.1 

8,1 

Assam(a) 

1.3 

0.5 

1.6 

1.5 

12.1 

All-India 

283.9 

~x. 

Q 

O 

4 

o 

110.1 

100,0 

3.9 


(a)-In the ca.se of Assam and Maharashtra 
since data are not available for the 
latest, yeprs, these have been drawn 
from the report entitled: *Marheting 
of Minor Spices in India (1967)’, 
Directorate of Marine ting and Inspection, 
Government of India. The data relates 
to the period 1961-62 to 1965'-66. 
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APPENDIX 23.^ (ParagPcph 23.7.?) 

Floricialture 

Statewisa Broakup of the Centres of the ill! 
lUdict Coordinated Floriculture Improvement 
Project 

State Number of Plants on which v/ork is being 

centres done 


Himachal 

Pradesh 

2 

gladiolus, narcissus, daffodil, 
pansy^ petunia,'rose and other 
shrubs. 

Punjab 

1 

dahiliaj chrysanthemum, carnation, 
an tirrhinum, pansy, pe ■cun ia. 

Haryiiha 

i 

bougalnvy_L©a-, hose, antirrhinum, 
a-ma tibn, 

Chandigarh 

1 

rose\ 

Delhi 

2 

gladiolus, amaryllis, iris, 
boiigainvillea) rose, other shrubs, 
narcissus daffodil, jasmine, dahlia, 
chrysanthemijim. antirrhinum, carnation 
petunia, zinnia. 

Rajasthan • 

1 

narcissus, daffodil, rose, jasmine, 
bougainvillea, croton, antirrhinum, 
ca.ma.tion, petunia. 

Uttar Pradesh 6 

gladiolus, amaryllis, iris, liliimi, 
narcissues, daffodil, tuberose,- rose, 
croton, 'bougainvillea, hibiscus, 
other shrubs, chrysan-themum, dahilia, 
j asminc, ’ gerbera, antirrhimura, 
carnation, pansy, , pe-tunia, nymphaca, 
nei-umbiimi, -.‘- “ 

Madhya PradeSh* 2 

* 

dahlia, "buberose, rose. 

Orissa 

1 . 

-rose", bougainvillea, -tuberose, 
antirrhinum. 

West Bengal* 

? 

or chide.,.'amaryllis., tuberose, 
gerbera, dahlia^ chrysanthemum, rose 
hibiscusj bougainvillea and other 
shrubs, jasmine, paney, pet-unia, 
zinnia, nymphaea, nelumbium. 
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APPENDIX 23.5 (contd.) 

Floriculture ^33 

State Number of Plants on v/hich work is being 

centres done 


Assam 1 

Meghalaya 1 

GuJ arat 1 

Maharashtra 2 

Karnataka 3 


Andhra Pradesh 
Tamil N adu 4 


Kerala 1 


orchids. 

orchids, lilAum, iris, rose, 
pansy, zinnia. 

rose, jasmine, bougainville?., 

rose, jasmine, croton end other 
shrubs, bougainvillea, dahlia, 
tubero so, chrysanthesraum • 

orchids, gladiolus, amaryllis, 
narcissus, daffodil, gerbera, tuberose 
rose, hibiscus, bougainvillea, 
croton and other slirubs, jasmine, 
chrysanthemum, carnation, pansy, 
petunia, nymphaea, nelumbium, 

ro s e, boug ain vill e a. 

orchids, gladiolus, amaryllis, 
lilimi, iris, gerbera, tuberose, 
bougainvillea, jasmine, rose, 
croton and other shrubs, chrysanthemum 
carnation, zinnia. 

orchids, rose, hibiscus, zinnia, 
nymphaea, nelumbium. 



APPENDIX 23o6 


(Paragr.'iph 23.9.1) 


Area and Yield Targets of Horticultuial Crops 
for 2000 AD. 


Crops 


Area ..CMha), _ 

present target¬ 
ed 


T' o'' 

ressnt ta,rgeb- 
ed 


R eference 

table append¬ 
ix 


Para¬ 

graph 


fruit crops 

. 1,80 

4.00 

- 

- 

- 

23.1.2 

potato 

OM 

1.50 

0 

y 

20 

- 

23.2 

ehatol 23.2.11 

sveot 

potato 

0.23 

0.50 

8 

20 


23.2 

Stat^I 23.2.13 


Oc35 

1 .00 

15.5 

^-0 


23.2.145 





23.2.181 

onion 

0.16 

0,16 

10 

20 

- 

23.3.6 

garlic 

0.025 

0,025 

•4 

10 

- 

23.3.8 

vegetables 

0.90 

4, v./O 

... 

20 


23.4.1) 






23.4.2) 

ginger 

0.027 

0.027 

1 -o 

2,5 


23.4 23.5.5 

5 "bcli/ «I 

turmeric 

0,076 ’ 

0c.076 

■ 1.9 

3-*5 

23.a 

23.5.7 

chillies 

0.73 

0.73 

2.62 

• 0 C.T 

«• 

23.4 23.5.9 






* 

St'at.II 

coriander 

0,28 

0.2,3 

0.39 

0.8 

- 

23.^ 23.5.11 

St,at.III 

flowers 

- 

o.5o 

- 

- 

- 

23.7.8 

total 

5.068 

12.798 
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PLANTATION CROPS 


A very large number of plantation crops are grown 
in the country. The most important crops from the viev/point 
of export are tea, cashewnut, coffee, pepper and coconut. The 
contribution of coconut in exports is for the fibre, but the 
importance of coconut to the country lies in its fruit which 
is useful in various ways. Cardamom and rubber also earn 
an appreciable amoiant through exports. Cacao and arecanut 
are some other imporJ;ant plantation crops. There is 
possibility of taking up the cultivation of oilpalm, clove 
and nutmeg also in future to somo extent. Tea, coffee, 
pepper and cardamom have been dealt with in our Interim 
Report on Certain Important Aspects of Selected Export 
Oriented Agricultural Commodities, The salient features of 
these crops as described in the Interim Report are summarised 
to begin with in Section 1, The other plantation crops 
are considered in subsequent sections. 
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1 TEA, COFFEE, CARDAMOM AND PEPPER 

24.1.1 Though tea, coffee, pepper and carda.mom have been 
considered In our Interim Report on Certa.in Important Aspects 
of Selected Export Oriented Agricultural Commodities, a very 
brief resume of the sa.lient features of these crops is given 
here for the sake of completeness of this Chapter ^^rlth respect 
to all the plantation crops. 

Tea 

24.1.2 Tea is grown in India in Northern and North-Eastern 
States of Assam, Tripura, West Bengal, Bihar, Uttar Pradesh, 
Punjab and Himachal Pradesh and in the States of Kerala, 

Tamil Nadu and Karnataka in south India, Total area' under tea 
in the country is of the order of 350,000 hectares. West Bengal 
Assam and Tripura account for 77 per cent and the Southern 
States for about 20 per cent. Production of tea in the country 
during the triennium ending -1972 was 425 

thousand tonnes and exports averaged about 200 thousand tonnes. 
Demand for 2000 AD for internal use has been indicated at 
between 500 and 700 thbusand tonnes (vide Chapter 10 ^Demand 
Projections, Table 10.7), During recent years exports 
accoimted for around 50 per cent of total production. In view 
of good export prospects, wo recoramendod in our Interim Report 
that assessment might bo made of export possibilities after 
taking into consideration the potential demand both in 
traditional and non-traditional world tea markets. For 
increasing the production of the crop, we have considered 
(a) Improving the production efficiency of the existing 
plantations and (b) bringing additional area under this crop. 
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A survey of the present status of yield performance of 
individual plantations has been recommended so that 
developmental activities involving rejuven^ition, gap filling, 
replanting with high-yielding clones, soil conservation, pest 
control, supply of Inputs and efficient management could be 
launched depending upon the requirements of different 
plantations* We have also recommended rehabilitation of sick 
units, which can be done either directly by the Governments 
concerned through legislative action or by the existing 
managements themselves. The latter could be encouraged to 
seek collaboration from tea planters’ associations and they 
co'jld be provided v/ith adequate financial assistance too. 
Insofar as bringing additional area under tea is concerned, 
it has been recommended that new areas should be found for 
the purpose in the Eastern States, Jaimnu & Kashmir and also 
in the south. Surplus lands lying unutilized in different 
tea grants could also be utilized. In establishing new 
plantations, emphasis h?.s to be on the involvement of small 
land holders as much as possible and on tlieir organisation 
into viable cooperatives. Considering thJ recommendation 
in the Interim Report on the extension of area and the 
land available for the purpose, the Commission is of the 
opinion that the area under tea in 2000 aD could be about 
0,45 Mha. 

Coffee 

24.1.3 The area -under coffee in the country has varied 
between 131 and 138 thousand hectares during 1969-70 to 
1971-72 and production between 64 and 110 thousand tonnes. 
Sixty per cent of area and production is contributed by 
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Qbffea arablca and the rest by Coffee robusta * Coffee is grown 
raainly in the States of Kerala, Tamil Kadu and Karnataka, v/hich 
together account for about 99 per cent of its area in the 
country* Karnataka alone accounts for 60 per cent of the area. 
Remaining one per cent of area is shared by Maharashtra, 

Madhya Pradesh, Andhra Pradesh, Orissa, ’Test Bengal, Assam and 
the Andaman and Nicobar Islands, Demand for coffee for internal 
consumption in the country in 2000 iiD has been indicated at 
between 100 and 160 thousand tonnes (vide Chapter 10 on Demand 
Projections - Table 10.7). 

24.1,4 Coffee exports from India amount on an average to 
only one per cent of the total wcrld imports. Coffee grov;ing 
and importing countries are of too categories. One category is 
bound by the International Coffee Agreement (ICA). Exports of 
coffee to these countries is effected within the framework of 
this agreement by different countries on a fixed quota basis. 

The other category is of non-quota countries. According to FAO, 
the world demand for coffee is expected to grov; at constant 
prices at the rate of 2.5 per cent per annum during 1970-80. 

FAO projections imply substantially higher requirements of 
countries, which at present meet their requirements from India 
partly, ’.■Jhile there is ample scope for stepping up exports 
both to non-quota and quota countries, such as USSR, Poland, 
Hungary and Romania, there is need for exploring new markets 
also. Considering these facts, we recoraimend that a thorough 
appraisal be made of the export demand which can be met by 
this country. 



24.‘1,5 Fifty per cent of the plantations are larger than 
10 ha each. These are well organised and duly registered. 
Some of the unregistered plantations could be large in size 
and, therefore, viable. However, majority of the remaining 
plantations are less than 2 ha each and these are neither 
economical nor properly attended to* All the advantages 
flowing out of tho schemes of the Coffee Board are derived 
by the registered plantations. Measures such as judicious 
use of fertilizers, supply of sprinkler irrigation sots under 
hire-purchase schemes and plant protection are efficiently 
used in these plantations and, therefore, their performance 
is superior to others. Efforts have to be concentrated for 
this reason on the improvement of small holdings. Individual 
holdings should not be allowed to go below 2 ha and should 
be suitably knit into cooperatives. These should all be 
properly registered. Formation of farmers* service societies 
(FSS) should bo encouraged in order to take best advantage 
of input supply, extension service and credit facilities, 

24,1.6 Attention has been drawn towards increasing the 
production of the existing plantations by selective agronomic 
practices. Formulation of new plantation programmes on a 
large scale has also been suggested. Additional areas in 
the coffee growing States have also to be brought under 
this crop. Consequently, the area under coffee in 2000 AD 
can be projected as 0,20 Mha, The benefit of plantations 
in new areas should preferably go to small holders. 
Replantation of areas which have passed their prime period 
of bearing also requires to be stopped up. Gap filling 
with suitable varieties is desirable in plantations with 
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patchy growth, Coffoc plantations havo como up in certain 
areas which aro not congenial for this crop. At the samo time, 
areas which are eminently suited to coffee gro\ 7 ing have been 
planted with other crops like pine-apple, orange, etc, Arabica 
and Robusta varieties of coffee grov' best at different 
altitudes but these have been planted at imsuitable altitudes 
at several places. Wo have suggested in our Interim Report 
that such anomalies should be rectified. The total irrigation 
need of this crop also requires to be determined, because 
adequacy of soil moisture is the single factor v;hich greatly 
influences the performance of this crop, specially when 
rainfall fails in a critical phase like blossoming. Irrigation 
requirements of small coffee holdings have to be specially 
kept in view. It may become necessary to introduce sprinkler 
irrigation in such places. 

Cardamom 

24,1,7 Cardamom occupies about 76,000 ha of area and its 
production is about 3,000 tonnes. The crop is concentrated 
in three States, viz,, Kerala, Karnataka and Tamil Nadu, 
Cardamom exports average about 1,800 tonnes (64 per cent of 
production). The demand for export and internal consumption 
in 1984-85 has been indicated at 3,700 tonnes and 1,700 tonnes 
respectively in the Interim Report, Cardamom yield in the 
country is very low (40 kg to 45 kg per ha) because of the 
widespread occurrence of mosaic disease popularly called 
katte , There is‘need for evolving high yielding varieties 
resistant to this disease and which are also capable of 
producing denser capsules. Sanitation measures for controlling 
the disease including rogiiing and gap filling with healthy 



541 


seedlings are necessary as interim measures. There is the 

usual handicap of the small holders, who possess 60 per cent 

of the cardamom area, in not being able to take up many of 

the improvement measures. We have, therefore, suggested that 

adequate incentives in the form of credit and input supplies 

along with extension support should be provided to them. 

All those measures can substantially increase the productivity 

of the existing area. None the less, feasibility of growing 

this crop in arecanut plantations and evergreen forests has 

to be examined in order to extend this crop to additional 

areas. The area in 2000 AD may be around 80,000 ha. 

Pepper 

24.1.8 Area under and produc-tion of pepper in the 
country are 120,000 ha and 26,000 tonnes (average for 
triennium ending 1973-74) respectively, Kerala holds the 
monoply vrith more than 95 per cent of the country*s area 
and production. Only 20 per cent of the production is 
consumed within the country, the rest being exported. In 
Kerala, the Wo districts of Cannanore and Kozhikode account 
for as much as 60 per cent of are-;.. However, the yield in 
these districts at 1.4 q/ha is very poor, whereas the 
overall average in the State is of the order of 2 q/ha. 

This is because the crop suffers heavily from wilt disease. 

The primary need is to evolve high-yielding disease 
resistant varieties, A hybrid, viz., Panniyur I,having 
a potential of yield of about 6-8 q/ha is already available 
but it is not resistant to wilt. This hybrid has to be 
popularised as an interim measure together with due 
control measures against wilt. With the area remaining 
stationary and assuming an average yield of 5 q/ha, the 
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total production would be 60,000 tonnes at tho turn of the 
century. The Directorate of Arecanut and Spices Development 
have estimated the export requirements in 200Q AD as 48,000 
tonnes; the balance of 12,000 tonnes is expected to suffice 
for internal consumption. 

24.1.9 pepper is a typical crop grown largely on a small 
scale in homesteads. Eighty per cent of tho total area is 
of this kind. The question of providing adequate extension 
and credit support has already been touched in our Interim 
Report, Because of the small input requirements of a kitchen 
garden type of crop like pepper, a special programme should 

be launched to make available fertilisers and plant protection 
chemicals in small packs so that those could bo purchased 
easily by individual growers. It may also be necessary 
to explore new sites for cultivation in future. It has been 
suggested in our Interim Report that some areas in Karnataka, 
Tamil Nadu, Andhra Pradesh and southern hill areas of 
Maharashtra might have good potential in this regard. Growing 
of pepper in the plantations of coffee, arecanut and coconut 
should also be tried, 

24.1.10 A recent development pertains to tho establishment 
of an Asian Pepper Community in March 1972 with India, 
Indonesia and Malaysia as the original signatories for 
safeguarding their interests as the main producers, to devise 
joint cooperative measures to achieve and maintain stability 
of international prices, expand and develop now markets and 
promote research and developmental work. It is hoped that 
India will be able to derive advantage from this joint 
venture in future. 



2 RUBBER 


24.2.1 The industry distinguishes three kinds of rubber, 
viz.,_ the-natural rubber of plant origin, the s3mth2tic 
rubber and reclaimed rubber. Synthetic rubber is derived 
from certain unsaturated hydrocarbons. Reclaimed rubber 
represents the feedback from vorn out rubber goods and, 
therefore, is nothing newer than the other two kinds. India 
has never been self-sufficient in this conanodity so far. The 
extent of import of natural and synthetic rubber is indicated 
below X 


Table 24.1 

Imports of Rubber -1950-61 to 1970-71 


(thousand tonnes) 


Year 

Quantity 

Remarks 

1960-51 j 
1955-56 1 

j 3-5 

“ 

1956-57 5 10-21 

1959- 60 II 

1960- 61 5 .p. 

1966- 67 1 IS - 35 

1967- 6R 5 

— 

In two years the imports were 

18 and 19 thousand tonnes and in 
tho other years the range was 
30-35 thousand tonnes 

1970-71 j 

j 7-23 

One year 7 thousand tonnes, two 
years 12-13 thousand tonnes, one 
year .23 thousand tonnes 


1. Statistics quoted here and in subsequent paragraphs 
are obtained from the Indian Rubbor ^Statistics , 

12, 1971, the Rubber Board, Kot'tayam (^rala)~ 
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24,2.2 The position with rogard to the consumption of 
synthetic and natural rubber within the country may be seen 
below in contrast with the world trends: 

Table 24,2 

Consumption of Syntnetic Rubber as 
percentage of total Consumption of 


Rubber 

Ye ar s India or Id 

1956-1959 8-10 41-48 

1960-1964 13-19 52-60 

1965-1970 24-27 61-66 


The use of synthetic rubber in UK, France, Germany (FR), Italy, 
Netherlands and Japan in 1970 was around 60 per cent*, whereas 
in Brazil, Canada and the USA, it was between 70 and 80 per 
cent. Considering the trends abroad, it is reasonable to 
assume that the proportion between natural and synthetic rubber 
even in India would at least become 60:50 by 2000 AD. The 
Rubber Board has estimated the total demand of rubber coming 
from all sources to be 1,5 million tonnes in 2000 AD, 
Accordingly, the requirement of natural rubber in 2000 AD may 
be taken to be of the order of 750,000 tonnes. Further 
consideration in this Section will be confined to natural 
rubber alone, 

24,2,3 Natural rubber represents the plant sap in its 
condensed and processed form, Ficus^ elastica . Crvptosteqia 
grand!flora and Hevea braslliensis have been tried as sources 
of rubber at different times in India, Ficus elastica abounds 
in Assam and people there have been acquainted with the 
properties of its gum-elastic since long and put it to various 
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lisesj so much so that the rubber from this source had come 
to be known as Assam rubber* Biey used to waterproof their 
baskets with this rubber and even burn it as candle. It was 
exploited on a commercial scale to meet the demand of the 
market in Britain in the first quarter of the nineteenth 
century. However, the exploitation exceeded replenishment 
and, therefore, the plant came almost to a point of 
extinction. Meanwhile Hevea brasHiensis attracted attention 
as a major source of rubber in the world. The Kew Gardens of 
UK had received a few hundred seeds of Hevea in 1873 from 
Brazil, Some of the seeds from this stock were utilized for 
trials at the Royal Botanical Garden at Peradeniya in Sri 
Lanka and the Indian Botanical Garden, Calcutta, Experiments 
soon proved that this plant could be successfully grown in 
Kerala, The earliest rubber plantations were started in 
Poriyar and Poonoor (Kerala) in 1905, The emphasis on 
growing the plant was primarily to supply natural rubter to 
UK rather than to develop the industry in this country. The 
Gavernment of India took various measires to safeguard the 
interest of this rubber from time to time. Prices of rubber 
fell to low levels during the great depression of the 
thirties. India joined the Rubber Regulation Agreement which 
was brought into force in 1934 to regulate exports, imports 
and subsequently new planting and replanting. As a 
consequence, there was an improvement in prices of rubber. 

The events of Viorld War II led to increased attention to 
the growing of Hevea in India, because much of the supply 
going to Britain frean Malaya, Indonesia and Indo-China had 
been cut off. Attention at this stage was given not only to 
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increasG the production of Hevea but also to examine other 
plants for tapping latex. Cryptostcaia grandiflora iras tried 
in this contextj but it did not prove to be a success. 
Therefore, Hevea continued to hold ground as the sole supplier 
of natural rubber in the country. 

24,2.4 Driven by the exigencies of World VIar II, the 
Government of India passed the Indian Rubber Control and 
Production Order, 1942, constituting the Indian Rubber 
Production Board with the object of encouraging and ensuring 
increased production of rubber by all possible means. Later 
on, the Rubber (Production and Marketing) Act, 1947 v/as passed 
to replace the Indian Rubber Control and Production Order of 
1942 and a statutory organisation - The Indian Rubber Board - 
was constituted to look after the interests of rubber 
producers tlarough such measures as price control and import 
restrictions. A now Act, the Rubber (Production and Marketing) 
Amending Act, 1954 vras brought in and the Board v;as 
reconstituted in 1955, Under the provisions of this Act, all 
the rubber grov/ers ani dealers are required to register their 
names with the Rubber Board. A licence from the Board is 
required for growing any kind of rubber or for carrying out 
new planting or replanting. Similarly, a dealer has to got 
a licence to deal in ravr rubber or to acquire new rubber for 
the purpose of manufacturing or for sale. In order to help 
development plans, a cess is collected by the Rubber Board 
particularly for subsidizing replanting, .ill research and 
development activities pertaining to natural rubber in the 
country are controlled and regulated by this Board, There is 
also an Inter national Rubber Research and Development Board 
which coordinates activities of all the rubber growing 
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countries. Another international organisation which takes 
active part in the discussion and decision-making regarding 
rubber industry is the Association of Natural Rubber Producing 
Countries. 

24.2.5 The Rubber Board established the Rubber Research 
Institute of India (RRII) at Kottayara (Kerala) in 1955. Tv;o 
experiment stations were later on established at Chethackal 
(Kerala) and Port Blair (Andaman and Nicobar Islands). These 
stations carry on research work on botanical, agronomical, 
pathological, entomological, biochemical and other scientific 
aspects of rubber cultivation and processing. As a result of 
research efforts, several high yielding clones have been 
evolved In India. Improvements have also been -effected in 
the budding techniques which resulted in a high percentage 
of success and consequently in the leduction of pretapping 
(Juvenile) period by one or U/o years. Recommendations on 
fertiliser application to rubber trees of different age 
groups are now available. The nutrients, viz., NPK and Mg, 
have to be applied in a balanced proportion*in order to avoid 
nutritional disorders. A plant stimulant, Bthrel, has been 
found to increase the yield significantly. Use of the legume, 
Puerarla nhnsoololdes . is found to be beneficial as a ground 
cover. Herbicides have been identified for successful 
eradication of most weeds occurring in plantations. Abnormal 
leaf-fall caused by Phvtophthor a nalmlvora and powdery 
mildew caused by Oidium. heveae, are the t\70 main diseases 
for which suitable control measures have been evolved. 
However, the control-measures are costly and cumbersome and, 
therefore, there is a great need for breeding varieties 
endowed with natural resistance. 
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24.2.6 The dovelopmontal activities of the- Board are 
carried out by five regional officos at Trivandrum, Kottayam, 
Palai, Srnakulam and Kozhikode and a. dozen suboffices situated 
in Tamil Nadu, Kerala, Karnatalca, Andhra Pradesh, Trip-ura and 
Goa, In order to ensure the supply of suitable planting 
mterial, the Beard runs its ox;n nurseries and also approves 
private nurseries. The Board a.lso arranges demonstrations in 
the improved methods of tapping, latex collection and its 
processing besides the control of 'tapping panel diseases' 

(i,Gdiseases uhich develop at the places of incisions) and 
organises tapping classes. Help is also provided in the 
import of machinery, equipments, chemicals, etc,, required 

by the gro\^er3. There are schemes run for rendering financial 
assistance, e,g,, 'replanting subsidy' and loan for 'nev; 
planting and maintenance'. The Board arranges to distribute 
fertilisers and fungicides at concessional rates. Distribution 
of planting materials and plant protection equipment is also 
arranged. The Board renders assistance to rubber marketing 
cooperatives too, 

24.2.7 Rubber plantations in India range in sizo from less 

than a hectare to over 1,000 ha each. Plantations upto 20 ha 

can be classed as 'small holdings' and the larger ones as' 

1 

'estates'. Information regarding the number of small 
holdings and estates together with their area and production 
for the period 1960-61 to 1969-70 is given in Appendix 24.1 - 
Statement I. The following broad conclusions emerge from 

1. 1974. Unny, R.G.. Pattern of growth of rubber plantation 
industry. Souvenir Rubber Planters' Conference, India, 
Kottayam (Korala). Rubber Board, 


those data:- 
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i) of tho total rabber plantations, small holdings 
preponderate (99 per cant). . 

ii) the ratio of area hetv'jeon small holdings and 

estates was 59:41 in 1960-61 and 67:33 in 1969-70 

iii) increase in area has taken place in both the 

classes but the increase in tho number of small 
holdings has bean disproportionately high so 
that their average area which was 1.33 ha in 
1960-61 gradually came down to 1.23 ha by 1969-70 

iv) the average area per estate which was 97 ha in 

1960-61 improved marginally to 102 ha by 1969-70. 

v) the average yield has shown imprevemont in 

both tho cases. In the case of small holdings, 
the yield improved from only about a quintal 
per hectare in 1960-61 to about 3.4 q/ha by 
1969-70. For estates, the average was about 
3.6 q/ha in 1960-61 and increased to 5,8 q/ha 
by 1969-70. 

vi) the contribution of small holdings to overall 
production wont up from 27 per cent in 1960-61 
to 54 per cent in 1969-70. 

24,2,8 Kerala, Tamil Nadu and Karnataka account for bulk 
of the co\mtry’s area and production and of these, Kerala 
alone accounts for about 93-94 per cent. Statewise estimates 
of area and production for the years 1965-66 to 1969-70 
are given in Appendix 24.1 -Statement II. Karnataka has the 
least area (1.9 per cent of tin total in 1969-70) and its 
yield standard is also the poorest (just about 1,5 q/ha in 
recent years). Tamil Nadu has about 5 per cent of the 
area and its yield has ranged between 4 and 5 q/ha. Overall 
yields in Kerala are lower than in Tamil Nadu and varied 
between 3 and 4 q/ha. The position of tappable plantations 
has been examined separately in Appendix 24,1 -Statement III. 
Yields are the highest in Tamil Nadu at more than 8 q/ha. 
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The yield obtained from tappable plantations in Kerala ranged 
betv/een 4 and 6 q/ha and the yield in Karnataka was around 
3 q/ha in this period. A combined study of Statements II & 
III of Appendix 24.1 would reveal that the tappable area in 
terms of the total rubber area in the three States has been 
of the following order 

Table 24.3 

Percentage of Tappable to Total Rubber Area 


Year 

Kerala 

Tamil Nadu 

Karnataka 

All-India 

1965-66 

67 

60 

78 

68 

1966-67 

67 

60 

76 

66 

1967-68 

66 

59 

44 

65 

1963-69 

67 

64 

44 

66 

1969-70 

69 

54 

37 

67 


Reduction in tappable area in recent years in Karnataka and 
to a lesser extent in Tamil Nadu is indicative of now 
plantations, v/hich are young and hence not fully tappable. 

The yields given in Appendix 24,1 - Statement II also 
corroborate this fact, 

24,2,9 It has been experimentally shown that the yield 
level of, rubber plantations could be pushed up many times. 
Cultivar Rrlll - 208 has already recorded yield of 4 tonnes 
per hectare with a package of improved cultivation practices 
oven in the fourth year of tapping. Considered from this 
standard, the present yields even from the tappaolo area 
are low. One of the important causes, that keeps the existing 
levels of yield much below the experimentally attainable 
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potGntial, can bo attributed to the plantations which are 

derived from ordinary, low yielding and unselected planting 

material. The area under such plantations is about 60 per 

cent of the total. No doubt, the rubber growers - whether 

small or big - have benefited from the improvements in 

cultural practices brought about by the endeavours of 

experiment stations and by various other kinds of facilities 

which have been provided by the Rubber Board, but the small 

growers have not been in a position to utilise the Various 

facilities to the desired extent. This applies specially to 

•replanting subsidy* and the *new planting loan* schemes, 

A limited survey was conducted in a taluka of Kerala during 

1974 to study the response of small growers to the aid 

1 

schemes of the Rubber Board and a review of the entire 

rubber plantation industry has also recently been made by 

2 

the Chairman of the Board, It is felt that the small holdings 
(particularly below 4 hectares) have avrfully lagged behind, 
24.2,10 The main reason for the lack of interest of small 
holders in replantation is the low rate of subsidy offered 
at present, which does not offset the loss of income during 
the pretapping period and this means waiting for about 
seven years for full returns. The current rate, of subsidy 
fixed in 1960 is Rs 2,471 per hectare. The new planting loan 
scheme also has not progressed satisfactorily because of 
inadequate amount of loan, non-availability of suitable land 
with growers, etc. The Board is trying to remove both these 
lacunae during the course of the Fifth Plan period. The rate 
of subsidy has been proposed to be revised.inwards and 
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for both the traditional and non-traditional areas are already 
under consideration. It is hoped that the handicaps usually 
faced by small holders in obtaining the various facilities 
fromInstLtJJbl^naL agencies, can be overcome by organising them 
into effective cooperatives. There is also need for forming 
organisations like FSS or cooperative service organisations, 
supported by the State, for doing custom service for pest 
and disease control operations vrhich are ordinarily not 
within the means of small rubber growers. For the same reason, 
there is also need for a common service for processing of 
latex which is required to be processed soon after tapping 
for getting the best value out of the rubber. In bigger 
estates, they have the equipment and machinery to make best 
use of latex for marketing. Small farmers are at a disadvantage 
because either they have to sell latex to other operators or 
get only inferior rubber out of it. This disadvantage will 
disappear with common service societies. 

24.2.11 Removal of the above mentioned lacunae will 
undoubtedly have a far-reaching effect in improving the yields. 
The receptivity of growers for new techniques is an important 
factor which can go a long way towards effecting improvements. 

It is easy to replace the existing plantations, but it is 
difficult to educate the present growers ^ masse on the 
right methods of management. It is, therefore, worth 
considering whether their children can be given agricultural 
education with a bias towards plantation crops so that these 
youngmen will talce the place of their parents in course of 
time with a good knov/ledge on plantation management at their 
command. ' With all these measures taken together, it should 
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be possible to upgrade the yield level to 2 tonnes per hectare 
at least and with this yield rate as the standard for 2000 AD 
the total production accruing from the present (1969-70) 
area of about 200,000 hectares will come to around 400,000 
tonnes, 

24.2.12 It may be recalled that the demand projection for 
natural rubber for 2000 AD v;as placed at 750,000 tonnes 
(vide Paragraph 24.2.2). This will mean that 350,000. tonnes 
will have to come from an additional area of 175,000 ha 
assuming the yield to be 2 tonnes/ha. Trial plantations have 
been made in Assam, Tripura, Goa, Maharashtra and Andhra 
Pradesh. The performance in Assam and Tripura has been found 
to bo promising. It has been observed that plantations in 
Tripura are ,at present entirely free from fungal diseases. 
Freedom from diseases not only cuts off expenditure on 
control measures but also leads to higher productivity. Owing 
to these two reasons, Tripura has a definite edge over the 
traditional rubber growing region of the South, If Tripura 
can have this advantage, there is no reason why similar 
agro-climatically situated pockets in Assam and adjoining 
States of the North-East should also not possess the same. 

If disease free conditions could be ensured, large areas 
can be brought \mder rubber in this region, 

24.2.13 It has been estimated that about 100,000 ha could 

be put under rubber in Assam and adjoining parts (including 

1 

Tripura) and the Andaman and Nicobar Islands. The balance 


1. Joseph, K.M,, P.M, Menon and R.G. Unny, 

Strate.gx. deveiopn©nt of rubber plantations to 
2000 AD. (A cyclestyled communication received 
from the Rubber Board, Kottayam - Kerala), 
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Of tho additional aroa, viz., 75,000 ha, vrill have to bo found 
in the Peninsula Itself. Availability of suitable lands in 
Kerala and .Tamil Nadu for any farther large scale extension 
of rubber plantation is limited. South ICanara and adjoining 
districts in Karnataka do still afford some opportunity for 
extension. Further north, the rainfall gets more intensified 
and restricted to a feu monsoon months and this imposes a 
handicap for tho rubber plant v/hich requires distribution of 
rainfall over as many months as possible. However, congenial 
situations along the '-/estern Ghats in Maharashtra and elevated 
areas in Andlrra Pradesh and Orissa are worth a trial. Attempts 
sho'xLd be made to evolve varieties, v:hlch are hardier than 
those adapted to more humid parts. For the extension of rubber 
plantations in new areas, it is worth examining whether 
preference could bo given to agricultural graduates. Suitable 
minimum viable units of plantations can be so formed as to 
give a docent living to a group of about 5-6 graduates, who 
could form cooperatives to manage the same. 



3 CASIiEl/rJT 


24«3.1 Gashovnut is primarily known for its kernel, although 
the so-called "cashew apple" is edible in fresh form and its 
Juice is utilised in-syrups or fermented liquors, and the oil 
exuding from the hard shell of the nut itself is also variously 

usable. The nut is rich in protein as well as fat content: 

• ' 

its fat has less of saturated fatty acids and, therefore, it 
is less fattening than the almond - its rival dry fruit. But 
it is less expensive and therefore more popular than almond. 
Though originally native to northern parts of South America, 
about t;'/o-thirds of the world production now comes from Africa. 
The cashewnut plant was Introduced in India in the sixteenth 
century by the Portuguese primarily for covering barren hills 
to check soil erosion. Later on, it became a popular edible 
nut and gained export Importance, The cashew processing 
industry is said to have been started in South India in the 
1920s getting^impetus from foreign demand, specially from 
North America. The peculiarity of India lies in the fact 
that, although its own production of raw nuts is only about 
20 per cent of world's production, its share in the world's 
total export of cashew kernels has ranged betv/een 75-91 
per cent in the period 1965-69, 

24,3.2 The country has specialised as by far the most 
important centre for processing cashewnut. It imports 
nearly as much of raw nuts from African countries as its 
o\^n production for processing and exporting the kernel to 
other countries, the export being of the order of 75 per cent 
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of tha total prbcossed quantity (Appendix 24,2 -Statement I), 
This dependence on other countries cannot be allowed to 
continue in futuro years. Appendix 24,2-3tatenant II shows 
that Mozambique, Tanzania and Brazil are entering the export 
market for processed kernels and in an over increasing manner. 
Therefore, thu country has to plan for full production of the 
raw cashewnut by itself and compete with the other producers 
of the processed product. The selling price of cashewnut 
depends not only on the cost of production of raw nuts, but 
also on the cost of processing into marketable kernels. The 
cost of production of the raw nuts can come dov/n only when Ue 
yield standards get improved. Processing cost has been high 
in the past becauso of manual operations, but now roasting 
has boon already mechanized, shelling is partly mechanized, 
but grading is yet manual, Vfith the progress of mechanization, 
the cost is likely to come down in future. Manual operations 
undoubtedly have an advantage inasmuch as the kernels remain 
whole v/ithout breakage, but constant technological improvements 
aro being made in other countries to incorporate this 
advantage in raechanizod processing too, 

24,3,3 Attempts towards improving cashevmut crop had been 
ineffective until about 1951, when certain special steps were 
initiated. The ICAR sanctioned throe research schemes in the 
cashewnut producing areas of the then States of Bombay, 

Madras and Travancore-Cochin for starting research stations. 

The then Ministry of Food and Agriculture constituted the 
Spices Enquiry Committee (1963) for examining the production 
and marketing aspects of spices and cashewnut. As recommended 
by the Committee, the Government of India provided enough funds 
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for rosearch, development and marketing for tho cashewnut 
growing areas. The ICAR constituted a Central Spices and 
Cashewnut Comraittec consisting of government officials, 
grovrers and traders for assisting it in its functions. The 
Canmittee functioned until September, 1961, when the Indian 
Central Spices and Cashewnut Committee (ICSCC) cane into being 
as an Independent body (a registered society). Tho Central 
Plantation Crops Research Institute (CPCRI) was established 
at Kasaragod (Kerala) in 1970 and was inter-alia charged 
with the responsibility of cashewnut research. Cashew research 
stations belonging to State organisations also exist at 
Kottarakara and Anakkayam (Kerala), Vridhachalam (Tamil Nadu), 
Ullal and Vittal (Karnataka), Veng\irla (Maharashtra), Bapatla 
(Andhra Pradesh) and Kothiatoli (Assam). The ICAR initiated 
the Coordinated Development Project for Spices and Cashewnut 
in 1970 with a coordinating cell and a Regional Research 
Centre at Kasaragod. Research centres at Anakkayam, 
Vridhachalam, Vengurla and Bapatla are also participating in 
this project, 

24,3.4 The progress of research v/ork on cashewnut and the 
lines for future v/ork are discussed below: 

i) One hundred and fifty-three Indigenous and 

exotic selections of promising types have been 
assembled at the CPCRI, Sixteen pypes from 
Vridhachalam and 4 each from Anakkayam, Vengurla 
and Bapatla are considered superior. The work 
of assessing their adaptability and yield 
potential under different agro-climatic 
conditions, which is essential to be completed 
before popularising the better selections, has 
yet to be done in a conclusive manner. 
Siraultaneously, floral biology of cashewnut has 
also attracted some attention. It is found that 
only six per sent of the flowers are bisexual and 
even out of these only 60 per cent are successfully 
pollinated in nature, Sven after fruitset, 15 per 
cent of fruits drop due to defective fertilization. 
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Although sporadic attempts have boon made for 
hybridization, yet it may be noted that for any 
mass scale genetic improveLiont, the handicaps 
of a very small number of hernaphrodito flov/ers, 
loif pollination and defective fertilization will 
]iavG to be removed and this should engage the 
attention of scientists on a priority basis. 
Until this has been achieved, the main emphasis 
will have to continue on selection v/ork and. 
therefore, release of duly tested high yielding 
varieties out of the existing stock should be 
the short-term objective. 


ii) Gashexmut is mainly propagated tiirough seed, but 
considero.ble heterogenity exists at present in 
regard to seed size, germination capacity and 
gro\7th behaviour of seedlings. Although these 
defects are attempted to bo overcome to some 
extent' through sorting of seed material and 
regulating the time of storage, yet this is not 
a lasting solution. Fortunately, vegetative 
propagation is found to bo superior to propagation 
through seed. Air-layering has boon found to be 
the best vegetative method. Accordingly, the 
Government of India provided financial assistance 
to the States of Korala, Karnataka, Goa. Daman 
and Diu, Andhra Pradesh and Orissa for the production 
of air-layers from high yielding trees in the 
existing plantations. The handicaps that have come to 
light are (a) the parent trees are located far 
apart, because of which air-layering operations 
become difficult and (b) the selection of parent 
trees is not backed up by established records 
relating to yield etc. The most important factor 
which lie^s emerged against air-layering is the poor 
development of the tap root because of which the 
plants do not establish very satisfactorily. An 
alternative method of improvement is, through the 
technique of *ija s itu * grafting. This has been 
found successful and a large scale programme in 
this re'gard has been sanctioned in the Fifth Plan, 
Mostly side-grafting is adopted for this technique. 

The Fifth Five Year Plan period will give an 
opportunity to tost the success of this new method 
of clonal propagation on a mass scale. If the 
results are encouraging, tho existing plantations 
could bo improved by inter-planting with the 
new material and gradually cutting away the 
unproductive trees. 
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iii) Iiiiportant posts causing danago to cashcwnut 

plants are Holopoltls antonll (tea raosqulto). 
Placaoderus ferruginous (stem boror), 

Ghllaria^ hoAigramma (^oot-tip and inflorescence 
caterpillar)^ Curlcular trlfe no strata (loaf- 
eating catorpillar) and thrips, Chemical 
control measures have been evolved for tea 
mosquito, which is most harmful because it 
aggravates losses due to blossom-blight and 
die-back diseases. Control measures have to 
be evolved for other insect pests and for 
fungal diseases like mildew, 

iv) It is shovm that production of cashewnut can 
be stepped up more than four times by- 
applying cattle manure in combination with 
ammonium sulphate and superphosphate, 

Application of loaf mulch round the cashewnut 
trees results in higher yields. However, viork 
on agro-tochnlq-ucs such as spacing and 
intercropping etc. for different areas is yet 
to bo done. It is necessary that packages of 
practices including plant protection are 
evolved for different regions and made available 
to the gro\./ers.- 


24.3.5 The overall implementation of cashew development 
programmos is the responsibility of the Directorate of Cashew 
Development under the I-^inistry of Agriculture and Irrigation, 
which was created with its headquarters at Ernakulam (Kerala) 
soon after the abolition of the ICSCC in 1966. It has 
sponsored with success an area expansion scheme under the 
State Sector. Besidosj the Directorate has also been 
sponsoring Central schemes like (a) production of cashew 
airlayers, (b) laying out demonstration plots for improved 
practicoj? in cashevmut cultivation, (c) adoption of 
prophylactic plant protection measures, (d) marketing surveys 
and (e) special schemes for area expansion and package 
programmes in depar-tenental areas. The drav^backs of the 
production of cawhew airlayers have already been mentioned. 
The progress under other schemes has not been rapid enough 
to cover an extent of area which should have made conspicuous 
addition in production level. 
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24.3,6 The Directorate of Economics and Statistics publishe 
data on area and production of cashew,' There seems to be 
some underestimation of ajea under cashew in respect of some 
of the States, The Directorate of Cashew Development built up 
estimates based on the surveys conducted by the Institute 
of Agricultural Research Statistics and other information 
received from State Governments from time to time and supplied 
the same to this Commission on request. The data so furnished 
are given in Appendix 24,2 -Statement III. Some broad 
conclusions which emerge are stated below: 

i) About 70 per cent of area and 80 per cent of . . 
production is accounted for by the States of 
Tamil Nadu, Kerala and Karnataka. 

ii) About 25 per cent cf area and 17 per cent of 
production is accounted for by Maharashtra, 

Andhra Pradesh- and Goa, 

iii) The yields in Kerala are- around 1 tonna/ha. 

Andhra Pradesh records yields of about 6 q/ha. 
Elsewhere, the yields are much lovjor, the 
average for the coTintry being about 4 q/ha. 

It has been observed from the data for 1971-72 furnished 
by the CPCRI that private plantations predominate in Kerala 
accounting for 94 per cent of the total area under the crop. 
Yield data are not available separately for private and 
Government plantations. However, yields are likely to be 
lower in Government plantations which lie mostly in forest 
areas where exclusive attention to cashew trees could not 
bo given. In other States, particularly Maharashtra and 
Orissa, the emphasis In planting cashew has been more on the 
soil conservation aspects rather than on fruit production. 
Those seem to be the probable reasons for low yields in 
States other than Kerala, 
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24.3,7 Cashew trees in forests are naturally the responsibility 
of the State Forost Departments,' Plantations in private lands 
are look.ed after by the Agriculture/Horticulture Departments 
insofar as extension, advice and supply of inputs are concerned. 
Because of the two agencies involved, it has often been 
proposed in horticultural seminars and conferences that a 
separate authority bo created in each State for the development 
of cashew crop. Forest Departments have their own 
responsibilities with regard to the national forests and, 
therefore, it does not seem to bo a workable proposition to 

f 

create a divided responsibility for managing the forest 
plantations between the suggested authority and the Forest 
Departments. We are inclined to believe that what is needed is 
to prepare common guidelines and coordinate activities 
pertaining to cashew improvement programmes between the 
Departments of Agriculture/Horticulture and Forest, The 
Departments of Agriculture should try to ensure that the 
plantations are made with the best possible material and these 
are taken care of in a scientific manner with the provision of 
necessary inputs from time to time-, whereas the Departments of 
Forest should ensure that they bestow upon this tree the same 
attention as is required for any plantation crop under their 
charge. Scientific steps, which are needed for improvement, 
will be the same in both the cases. Some important 
indications in. this regard have already been made. In 
addition, many of the existing trees could be top-worked 
with advantage in order to give them a now lease for better 
performance. The cashew tree has the potential of giving 
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an yield of 10 kg of raw nuts per annum both in privately 
owned and forest plantations. Assuming about 250 trees to 
a hectare, this would mean an yield of 2.5 tonnes/ha. However, 
considering the present status of the crop, the target for 
2000 AD; may be kept at 2.0 tonnes/ha only. 

24,3.8 A reference to Appendix 24.2 - Statoneht I would 
show that the total quantity of raw nuts handled annually by 
the processing units within the country betwoon 1967-68 and 
1969-70 averages to about 360,000 tonnes. By 2000 AD, the 
quantity could be reasonably expected to approximate 700,000 
tonnes and all of it will have to bo produced from the 
country's own plantations in order not to depend on imports. 
This would mean that the present area of 220,000 ha would 
have to be Increased by another 130,000 ha yielding at the 
rate of 2 tonnes/ha. Surveys have been conducted in various 
States and by the Directorate of Cashownut Development for 
finding out the possibility of extending cashew cultivation. 
Although the estimate's do not tally, there is a broad 
indication that it should not be difficult to find an 
additional area of the extent estimated here in the various 
peninsular States and Orissa, Besides bringing in more 
area under this crop, there is also need to have a calculated 
planning for gradual shifting of plantations from the 
existing unproductive sites to highly promising ones both 
in private as well as forest lands. Insofar as private lands 
are concerned, certain incentives may have to bo designed for 
this purpose on the same lines as in the case of rubber. 
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24.3,9 The cashew industry can got a big boost provided the 
cashew byproducts could be fully utilised. This aspect is 
considered in the following subparagraphs: 

i) The nuts in shell, when roasted, give out an 
'oil which is known as the cashewnut shell 
liquid (CNSL), This oil is 25 per cent of the 
weight of the nuts in sh^^ll, Extraction of 
CNSL is at present between 10 and 16 thousand 
tonnes.^ Internal consumption of CNSL is only 
10-15 perg cent and the remaining quantity is 
exported,^ Internal utilization is mainly for 
painting fishing boats and nets. The Spices 
Enquiry Committee had recommended that 
encouragement be given to indigenous utilization 
of CNSL, Research work was undertaken in 
several institutes in the country including the 
National Chemical Laboratory, Poona, on the 

uses of CNSL, Among the several important methods 
developed in these laboratories are the 
manufacture of anti-corrosive paint, cation 
exchange resin, tannin and cashewnut gum. The 
Kerala State Cashewnut Development Corporation 
has been considering a proposal to instal units 
for the manufacture of anti-corrosive paint from 
CNSL during the Fifth Plan period. This is a 
step in right direction and should be followed by 
other cashew growing States also, 

ii) The testa of cashewnut yields tannin to an extent 
of 25 per cent. The Cashew Enquiry Committee 
(1969) had recommended sotting up of a public 
sector undertaking for the manufacture of tannin 
from cashew testa. The Kerala State Cashewnut 
Corporation is considering the manufacture of 
tannin during the Fifth Plan period and it is 
desirable that other States should follow suit 

so that cashew tannin can supplement the tannin 
requirements of the expanding leather industry. 


1. 1972, A New Utilization of CNSL Resins - Protection 
of Thatched Roofs. Cashew Bull, 9, (4). 

2. 1972, Survey on Utilization of Cashewnut Shell 
Liquid in India, Cashew Bull, 9 (7), 
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ill) The cashew apple is juicy and has a fibrous flesh,, 
when fully ripe the juice is quite sweet but is 
acrid and acidic in the inmature apple. Present 
production of cashew apple in the country is 
estimated to exceed 700,000 tonnes.l Out of 

this, only a very small quantity is utilised 
in Goa for making fermented beverages and 
vinegar* All the rest is wasted at present or 
fed to battle or pigs. ESxploratory trials were 
conducted at the Central Food Technological Research 
Institute (GPTRI), Mysore,to find out the 
possibilities of utilizing cashev; apple* These 
investigations indicate the possibilities of 
preparing a number of products like syrup, 
brandy, candy and jam ..after removing the 
astringent and acrid principles. The Cashew 
Enquiry Committee (1969) recommended focussing 
attention on cashew apple utilization research 
and suggested that a few selected fruit processing 
units should be entrusted with the job of 
coniinercial exploitation of cashew apple. Such 
units were to be provided with financial 
assistance for the purpose while the CFTRI and 
the Directorate General Technical Development, 
Ministry of Industrial Development & Civil 
Supplies, was required to provide technical 
assistance*' It is not known how far these 
recommendations have been carried out but. there 
is, anyho\-7, need for a review to implement 
the recommendation in fiill. 


1. As per information furnished by the Directorate 
of Cashewnut Development, Cochin, 


4 ARECANUT 


24,4,1 Arecanut is popular as a masticatory used either 
with betel leaves ot as plain or as scented supari . Arecanut 
has uses in ayurvedic and veterinary medicines because of its 
several alkaloidsj but its utilization in this manner is 
negligible on the whole. The habit of chewing arecanut is 
typical of the Indian sub-continent and its neighbourhood. 

Its demand in other parts of the world is chiefly from the 
section of the population who migrated originally from this 
sub-continent. The production of arecanut is also largely 
confined to this sub-continent. Table 24.4 gives the area 
under and production of arecanut in the principal growing 
coimtr ies. 

Table 24.4 

Area Under and Production of Arecanut 
in Principal Growing Countries^ 




Area = thousand ha 
^oduction= thousand tonnes 


Country 

Area 

Production 


India 

174 

150 


Banglade sh 

79 

57 


Sri Lanka 

20 

57 


Malaysia 

4 

N A 

24.4.2 

India leads 

1 in production, but 

even then it was 

never siLfficient to meet the internal demand in full until 

recently. 

It had to 

depend upon imports 

to fill in the gap 


1. 1973, Report of the Committee constituted to study 
the price structure of arecanut and other allied 
matters, Department of Agriculture and Forest, 
Government of Mysore (now Karnataka), 
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The data pertaining to this crop have been collected by the 
Directorate of Economics and Statistics, Ministry of 
Agriculture and Irrigation, Government of India, on a 
systematic basis from 1958-59 and these are presented below. 

Table 24.5 

Availability of Arecanut in India 

(thousand tonnes) 


Years 

Production^ 

Imports 

Total 

1958-59 

78 

18 

96 

1969-60 

82 

14 ■ 

. 96 

1960-61 

95 

11 

107 

1961-62 

97 

10 

107 

1962-63 

99 

9 

108 

1963-64 

98 

3 

101 

1964-65 

113 

3 

116 

1965-66 

119 

.3 

122 

1966-67 

130 

Neg, 

130 

1967-68 

135 

Neg. 

135 

1968-69 

140 

— 

140 

1969-70 

138 


138 

1970-71 

141 

— 

141 

1971-72 

151 

Neg. 

151 


1,- Npy., 1972, Estimates of Area and Production 
of Pr'lncipal Crops in India, 1971-72; DES. 
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24.4.3 The averages of production and imports are given 
below for four year periods ending 1961-62 and 1971-72: 

(thousand tonnes) 

Four-year period ending Production Import Total 

1961-62 88 

1971-72 143 

In the earlier period of 1958-59 to 1961-62, on an average 
the imports were of the order of 13,000 tonnes, which put 
the’total availability of arecanut in the country at 
101 ,*000 tonnes, the per capita annual availability of this 
commodity working out to 230 grams (on the basis of 
population of 440 million in 1961-62). V/ith increased 
production, the imports were gradually eliminated over the 
next few years. The internal production in the last four 
years bnding 1971-72 was 143 thousand tonnes which gave a 
per capita availability of 260 grams of arecanut ( on the 
basis of a population of 560 million in 1971-72). 

24.4.4 The area, production and yield of arecanut in 
the country fluctuated within narrow limits between 
1958-59 and 1964-65, the averages being 113,000 ha, 

95,000 tonnes and 8,4 quintals per hectare respectively. 
The increases which have accrued in succeeding years 


13 101 

nil 143 


560 

are shown below; 


Table 24.6 1 

Area, Production and Yield of Arecanut in India 


..rea = thousand hectares 
Production= thousand tonnes 
Yield = q/ha 


Year -tlpea Production Yield 



Act ml 

‘-If - 

Increase 
over base 
period. 

ac tual 

% 

increase 
over base 
period 

X actual 

~r- 

•increase 

over 

base 

neriod _, 

1958-59 to 
1964-65 
(base period) 

113 

- 

95 

- 

8.4 


1965-66 

137 

21 

119 

25 

8,7 

4 

1966-67 

142 

26 

130 

37 

9.2 

10 

1967-68 

147 

30 

135 

42 

9.2 

10 

1968-69 

157 

39 

140 

47 

8.9 

6 

1969-70 

161 

42 

138 

45 

8,6 

2 

1970-71 

167 

48 

141 

48 

8.4 

1 

1971-72 

174 

54 

151 

59 

8.7 

4 


It is evident that increase in production has mainly been due 
to increase in area. The yield has improved but littlo; the 
earlier average vras 8,4 quintals per hectare and the maximum 
in more recent years has been 9,2 quintals per hectare, 

24,4,5 Organised research work on this crop is being 
conducted from the last 30 years or so. The Government of 
India made a financial grant of rupees five lakhs to the ICiiR 
for the first tine in 1945 for financing measures to improve 
and develop the production and marketing of arecanut. The 


1, Nov,, 1972, Estimates of iVrea and Production of 
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Indian Central ^Irecanut Coromittee (ICAG) was constituted in 
1949 on the recommendation of an ad- hoc committee appointed 
by the ICAR in 1947, There is at present an All-India 
Coordinated Project on Arocanut Research, in which all the 
under mentioned stations are also involved:. 

A, Main stations 

i) Central Plantation Crops Research Institute, 
Kasaragod (Kerala) CPCRI. 

B. Regional stations of'GPCRI 

ii) Central ^Vrecanut Research Station, 

Vlttal (Karnataka), 

ill) Regional Arecanut Research Station, Hlrehalli 
(Karnataka). 

G. Substations of CPCRlj 

iv) iVrecanut Research Station, Palode (Kerala), 

v) Arecanut Research Station, Peechi (Kerala), 

vi) Arecanut Research Station, Sreevardhan 
(Maharashtra), 

vii) /irecanut Research Station, Mbhitnagar (Mest Bengal), 

viii) i‘irecanut Research Station, Kahikuchi (Assam), 

ix) Arecanut Research Station, Sipighat 

(Port Blair - Andaman and Nicobar Islands), 

24.4,6 The developmental programme whichw-as formerly 
being carried out by the IC/iR is now attended to by the 
Directorate of Arecanut and Spices Development with 
headquarters at Kozhikode, Work on technological aspects 
of arecanut has been conducted from time to time in 
different universities and institutes through specific 
schemes sanctioned in the past by the IGAC, Some of them 
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are mentlonod below: 


1 ) 


ii) 


ill) 


Iv) 


v) 

Vi) 


Chemistry of arecanut husk and its destructive 
distillation, utilization of husk in the 
preparation of wrapping paper, boards, insulating 
wool, cellulose plastics, moulding powder, 
furfural and also by-products of destructive 
distillation of husk - Forest Research Institute, 
Dehradun, and the universities of Gauhati (Assam; 
and Travancore (Kerala). 


Utilization of tannins of areca palm and nuts 
in leather tanning and in the preparation of 
writing inks - Central Leather Research Institute, 

Madras and Presidency College, Madras. 

« * 


Preservation of areca fruits and husk in fresh 
condition - Travancore University and Central 
Food Technological Research Institute, Mysore. 

Chemical constituents of areca palm and nuts, 
isolation of alkaloids including their individual 
components and testing their pharmacological 
action and therapeutic uses - universities of 
Calcutta, Aligarh, Annamalai and ^^'uidhra Pradesh, 

Utilization of arecanut in the preparation of 
dentifrice - Calcutta Chemical Ltd., Calcutta. 


Drying of arecanuts - Central Food Technological 
Research Institute, Mysore, 


Although the technological v/ork has been done in the past 
in a scattered manner on an ^ hoc basis and this may remain 
unavoidable to some extent in future too, it is expected 
that many problems on the side of utilisation will also be 
attended to in future, 

24,4.7 As a result of research work, a few exotic 
varieties of arecanut have been identified for better 
performance over the local ones, Mangala, an introduction 
from China has already boon released for cultivation. 

Studies have been made on methods of raising plants, 
selection of seed nuts and seedlings, NPK requirements, 
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water management, mixed cropping and pests and diseases. 
Majority of the growers in Karnataka have been in a position 
to derive benefit from such studies but the same cannot be 
said about planters in other parts and this aspect has been 
discussed in the next paragraph. Many nurseries exist for 
raising seedlings and supplying the same to grov/ers, but 
plantations at large are heterogeneous in nature and contain 
low yielding types. Diseases like ana be (foot rot), koleroea 
(fruit rot), yellow-leaf and band disease and pests like 
root spindle bug and inflorescence caterpillar continue 

to take a heavy toll of the crop, 

24,4,8 Statewise average annual area arid production in the 
period 1969-70 to 1971-72 are presented belowt- 

Table 24,7 1 

Statewise iirea, Production and Yield of /irecanut in India 

/Ire a = thousand ha 
Production = thousand tonnes 
Yield = q/ha 

State ^\rea Production Yield 

actual % ot actual' % of 

all India all India 


Kerala 

85,4 

51.0 

52.8 

36.9 

6.2 

Karnataka 

40.9 

24.4 

52.5 

36.7 

12.8 

Northeastern 

29.8 

17.8 

29.9 

20,9 

10,0 

States 






Tamil Nadu 

4.3 

2.6 

2.6 

1.8 

6,0 

l/ost Bengal 

3.1 

1,9 

0.8 

0.6 

2,6 

Maharashtra 

2.3 

1.4 

3,0 

2.1 

13.0 

Goa,Daman & Dlu 

1.4 

0.8 

1.3 

0.9 

9.3 

Andhra Pradesh 

(M 

, 

O 

0.1 

0.2 

0.1 

10.0 

all-,-Indla 

167.4 

100.0 

143,1 

100.0 

8.6 


1, Nov,, 1972, Estimates of Area and Production of 
Principal Crops in India 1971-72, DBS, 
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24.4,9 Tho data available for Sri Lanka indicates that the 
yield of arecanut is about 30 quintals per hectare. In 
Karnataka also, yields upto 30 qunitals/ha are not uncomon 
in individual plantations. This should Indicate the highest 
potential which can be aspired for in the case of this crop. 
However, taking a practical view, a yield target of 15 quintals 
per hectare can be assionod for Kerala and 20 quintals for 
Karnataka and North Eastern States, This will mean a 
production of about 270,000 tonnes from the existing area of 
arecanut in these parts, giving an overall yield of 16 q/ha. 
Calculating the demand for the adult equivalent of the 
population in 2000 /iD at the rate of 250 grams per head per 
year, the requirement of arecanut works out to be about 
190,000 tonnes, leaving a surplus of about 80,000 tonnes for 
utilization in medicinal and other kinds of industrial needs 
and for export. It may be mentioned that processed cut 
suparl . scented or otherv/ise, which is popular in many of 
the Peninsular States, is a speciality of India which can 
profitably be exported to those- countries where there is 
a large section of population of Indian origin. If there 
remains any unutilized surplus, a reduction in area may be 
thought of at a later stage. Considering the present extent 
of area under this crop, v7o,are of the opinion that the 
existing research or developmental setup in the States and 
at the Centre should bo sufficient, lihat is needed is to 
develop high yielding varieties as well as the accompanying 
]package of practices. The Central Plantation Crops 

Research Institute together with its regional and substations 

» 

shoultL''be-In a •position to seek eooperatlon of the agricultural 



universities of the Sta.tes concerned. It will also be 
advantageous to get tbo available requisite know-how from 
Gri Lanka for improving the standard of production. 



5 COCONUT 


24.5.1 Coconut palm is om of the very versatile plants; 
almost every part ofit is put to some use or the other. 

About 95 per cent of the fruits seem to be consumed in the 
form of tender nuts and copra (Appendix 24.3 - Statement 1), 
the balance being used for oil extraction. Its leaves are 
put to use in the preparation of baskets, hats, umbrellas 
and broom sticks but the coconut fibre is the most important 
of all its by-products, because this serves as a raw material 
for the coir industry. The current position of area and 
production of coconut is indicated in Appendix 24,3 - 
Statement II. The total all-India production is about 
6,000 million nuts, Kerala accounts for about 67 per cent, 
Tamil Nadu 16, Karnataka 11, Andhra Pradesh about 3 and the 
rest of 3 per cent is distributed along the west coast or 
east and northeastern parts. As far as yield performance,* 

is concerned, it varies from about 3,000 to 10,000 nuts per 
hectare giving an all-India average of 5,700 nuts per hectare, 
Tamil Nadu records over 9,000 nuts/ha, tho main producing 
State of Kerala about 6,000 and the remaining important 
growing States between 4 and 5 thousand nuts per hectare. 
Appendix 24,3 - Statement I vjould show that tho nut 
equivalent of one tonne of copra is 7,000 for the indigenous 
fruits, whereas it is 5,000 for the imported ones. 

24.5.2 Research on coconut was Initiated as early as 

1916 at Kasaragod and Nileshwar by the then Madras Department 
of Agriculture, It was only around 1935, when tho root and 
leaf diseases became rampant in parts of Travancoro, that 
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the crop drew notice of the ICAR and the State of Travancore 
& Cochin also-became specially'alert. The ICAR assisted 
the then State of Madras also in 1937 to fight the menace of 
fruit drop or button shedding. Selection of quality- 
seedlings for planting and the quality of coconut husk at 
different stages of maturity of the fruit also received 
attention. The Indian Central Coconut Committee was 
constituted in 1945 for the development of production and 
utilization of coconut on sound economic lines. Kayangulam 
and Kasaragod were converted into the Central Coconut 
Research Stations in 1947-48, Kasaragod was charged with 
the responsibility of attending to problems of fundamental 
nature relating to breeding and agronomy, whereas Kayangulam 
was made responsible specifically for studying various 
diseases and pests of coconut and evolving control 
measures. Many regional research stations were also 
established during the period 1955-58 in order to cater 
to local problems in the coconut cultivating States 
(Maharashtra, Ajidhra Pradesh, Karnataka, Tamil Nadu, Orissa 
and Assam) under the joint auspices of the Committee and 
the State Governments concerned. The Indian Central 
Coconut Committee was abolished in 1966 and in 1970 a 
Central Plantation Crops Research Institute was organised 
by the ICAR bringing within its purviow the activities of 
the t\/o Central stations mentioned earlier. The Central 
:\recanut Research Station at Vittal together with its 
regional stations also came under this Institute and this 
network has also been participating in coconut research work. 
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Andainan Islands have a Coconut Research. Station at Sipighat 
and a station is being established in the Lakshdweep Islands 
also. Agricultural Universities situated in Kerala# Tamil 
Nadu# Karnataka# Andhra Pradesh# Gujarat and West Bengal 
are also participating in coconut research. For coconut in 
Karnataka# there is a station at Arasikere under the 
University of Agricultural Sciences# Mysore# Bangalore, In 
Tamil Nadu# there is a Research Station at Pattukota (Tanjoro 
District) under the Department of Agriculture, The existing 
network of research stations also participates in the 
Coordinated Project for Arecanut and Cocc:)nut Development which 
was initiated in 1970. 

24,5.3 A summary of the salient features of research work 
done so far is presented below: 

i) One of the important outcomes of research work 
relates to breeding of hybrids between tall and 
dwarf varieties. The natural cross dwarf hybrids 
(NCD)# being tolerant to root wilt# are capable 
of giving about twice the normal yield. The 
copra content per nut is also higher, 

ii) The: use of soa water for irrigating coconut 
palm is found to improve the productivity 
without any evidence of bad effect in light 
soils; heavy soils do experience some del^eterious 
effects. This finding can be put to use 
advantageously in light soils in coastal areas 
during summerscason# where there is dearth 
of irrigation water, 

iii) The leaf-eating caterpillar# Ncphantis serinopa # 
Rhinocerus beetle and cockchafer grub have also 
engaged attenti'n, Nephantis is found to bo 
amenable'to biological control through the use 
of various insect parasites. 
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24.5,4 The Diirectorate of Coconut Development, which 
come into existence in 1966 and the Indian Coconut 
Development Council have been'malting endeavours with the 
cooperation of the States concerned to popularise better 
varieties and better methods of cultivation all along. There 
have been special schemes to produce and distribute hybrid 
seedlings. However, the efforts have not matched with the 
demand. In order to fill in this lacuna, the State Governments 
are already thinking of establishing adequate number of seed 
farms. The State Governments have also tried to provide 
financial assistance in the form of subsidy on plant protection 
chemicals and fertilizers and necessary demonstrations have 
also been arranged to enable growers to take to better methods 
of cultivation. Only lo per cent of the total area of 
coconut could be brought under inproved practices so far. The 
following data would reveal that the increase in production 
has largely been due to increase in area:~ 

Table 24,8 1 

Area, Production & Yield of Coconuts in India 

Area = thousand ha 
Pro;5uction = million nuts 
Yield »= nuts/ha 


Quinquennium ending 
(1) 

Area 

(2) 

Product!on 
(3) . 

Yield 

(4) 

1955-56 

647 

4,226 

6,532 

1960-61 

717 

4,639 

6,470 

1965-66 

884 

5,035 

5,698 

1970-71 

1,046 

6,075 

5,811 


1. Nov,, 1972, Estimates Area and Production of 
Principal Crops in India - 1971-72; DES, 
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24*5.5 A declining trend Is dlscernlblQ in coconut 
yield in the above data. New plantations which have not 
attained fxoll bearing capacity might be responsible partly 
for lower averages in recent times/ but the chief reason for 
such a state must lie in the existence of degenerated 
plantations infested with pests and diseases, A systematic 
plan of underplanting, the existing plantations wiii the new 
hybrids/varietics has to be implemented with speed so that 
uneconomic trees could be cut off in course of time* Wherever 
it is felt that the er:sting plantations have to be shifted to 
new sites^ this might also be done. A system of replanting 
subsidies could be introduced for this crop just as in the 
case of rubber plantations... A vigorous extension progrcimme is 
also required alongside in order to educate the growers in 
the use of better cultural and plant protection techniques. 

The importance of attending tc individual trees has to be 
properly emphasised in the case of this crop. Moreover# the 
fertility status of the soil in generrol in coconut plantations 
should also be increased by resort to green manuring. From 
the Government point of view# it is w^rth noting that giving 
replantation subsidies# specially f.or improved types like tall 
dwarf crosses/Will be a short term liability# because the 
hybrids start yielding much earlier than the traditional trees. 
Besides subsidy# it will be necessary to ensure that all the 
inputs# i.e., quality seedlings# fertilizers and plant- 
protection chemicals are duly provided. A* sizeable area' in 
the case of this crop comes from household plantations and# 
therefore# a programme on the lines suggested for pepper for 
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providing chemicals in small packets to be within easy roach 
of an ordinary^ grower may bo considered in this case too. 

If all these measures are ensured,the existing area of 
1,05 Mha itself will be in a position to give a production 
of about 12/000 million nutS/ giving an average yield of 
about 11/400 nuts per hectare by 2000 AD. It should then 
be possible not only to do away with the inport of copra/ 
which is being made at present, but also to enable the 
country to enter ^he export market. The nut equivalent of 
copra imported at present from other countries, mainly 
Sri Lanka, is of the order of 75 million, 

24.5.6 India is a member of the /Wsian Coconut Community, 
which was set up in September 1969 with headq'.iarters at 
Djakarta with a view to promote, coordinate and harmonise 
all activities of the coconut industry for achieving maximum 
economic development* It is one of the objects of this body 
to identify common problems and evolve common solutions for 
bettering production standards. permanent panel on coconut 
production and productivity has already been set up with the 
aid of United Nations Development IProgramme for this purpose. 
The studies undertaken relate to the use of planting material 
of high intrinsic value, field culture and maintenance of 
adult plantations. It is expected that India, as a member, 
will be able to benefit from this body in various directions 
in d ue course, 
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OIL PALM 


24,6,1 Oil palm or ‘red oil palm* (E, qplneensls) is a 
native of West Africa, The introduction of oil palm into India 
was made initially by the Indian Central Oilseeds Committee 
in the fifties, but its cultivation has not e3q>anded to any 
significant extent. Oil palm fruit is made up of a pulpy 
pericarp (63 per cent), a thick shell (27,3 per cent) enclosing 
three kernels (9,2 per cent), The pulp contains 75-80 per 
cent oil and the kernel 45 per cent oil. Those oils are 
respectively known as ‘palm oil* and 'palm kernel oil* and 
marketed separately. Palm kernel oil resembles coconut oil 
more than palm oil. The latter is more akin to tallow. Both 
the oils are used in soap, margarine or shortening manufacture. 
Palm oil contains carotenoids and vitamin A and is thus 
preferable for edible purposes, it is also used in hot dip 
tin plating industry. Palm kernel oil can be used in the 
manufacture of synthetic detergents as well as in confectionary 
articles, biscuits, bakery or even ice cream. It is a good 
source of lower fatty acids like caprylic and capric acids. 

Palm oil and palm kernel oil account for 5,5 per cent of the 
world’s production of all fats — vegetable, animal and marine, 
Palm oil is the only vegetable oil with vitamin A content 
comparable to that of codliver oil and ten times richer than 
butter. Currently, palm oil is imported into the country and 
it is used exclusively for industrial purposes. About 32,000 
tonnes of this oil were imported in 1972-73 at a cost of 
Rs 5,7 crores, There is reed to do away with this import as 
far as possible. 


58C 



581 


24.6»2 Oil palm begins to bear when 4 to 6 years old and 

reaches full bearing at 14-15 years of age. It can yield 

2.75 tonnes of oil per hectare per year from the fifth year 

onwards. The yield of .fruit begins to decline after 30 yearS/ 

when replanting becomes necessary. Owing to long life and 

high oil content, it is not easily excelled by any other 

meniber of the plant'kingdom in oil production. There arc four 
0 

economic varieties,iz., Macrocarpa, IXira, Tenera and Pisifera, 
which are distinguished on the basis of varying thickness of 
shell and pericarp of the fruit. Four thousand hybrid seeds 
from Dura x Dura# Dura x Pisifera and Eura x Tenera crosses 
were imported from Nigeria in 1964 and planted in Kerala. 
Observations made so far indicate that Dura x Pisifera hybrids 
are promising with reference to germination, growth and 
number of benches of female flowers. Agronomic experiments 
indicate that magnesium is also required along with nitrogen, 
phosphorus and potash. Spacing of seedlings 6 metres apart 
and a planting depth of 1 metre appear to yield the best 
results• 

24.6.3 Oil palm thrives best between latitudes 16'^N and 
12°S in regions of high rainfall (200 cm annual) and high 
humidity (say of over 70 per cent Relative Humidity) . Clay 
loams are said to suit it. "According to Fifth Five Year 
Plan proposals, a programme for raising 2,000 hectare 
plantation of oil palm in Kerala, which was initiated in 
1969-70, is expected to be completed in 1975-76. The 
programme.is being carried out by the State-owned 
Plantation Corporation of Kerala Ltd., with the participation 
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of the Central Government, Another project for raising 
2,400 hectare plantation in the Andaman and Nicobar islands 
is e^QJected to be completed by the end of the Sixth Five 
Year Plan, The Tallow Funds lying with the Basic Chemicals, 
Pharmaceuticals and Soap Export Council of the Ministry of 
Commerce are being utilized for encouraging all these 
plantations. While developing block plantations of oil palm 
under public sector, attention is also being paid to develop 
oil palm cultivation on small holders* fields, A target of 
400 hectares each for Kerala and the Andamans has been fixed 
for the Fifth Five Year Plan period. It has been envisaged 
to provide incentives by way of technical guidance and 
planting material (8-12 months old seedlings raised by the 
Department of Agriculture in Kerala and i^damans) free of 
cost, 

24,6,4 It may be observed that the plantations of oil palm 
are at present being contemplated only in Kerala and the 
Andamans and the area proposed is 5,200 ha. There is a 
possibility of congenial sites being available in the 
coastal and adjoining areas of Karnataka and it remains open 
for verification whether the tree could succeed even in 
Lakshadweep Islands, Because of the quality of oil and its 
various uses, this tree could prove very helpful in 
supplementing the resources of vegetable oil of this country 
provided that its cultivation assumes some tangible 
proportions. Therefore, it would be worthwhile for the ICAR 
to conduct experiments not only to locate congenial areas but 
also to ejqjlore as to how best it could be made possible to 



cultivate this tree within the limitations of the prevalent 

agro-climatic conditions. However, it is difficult to 

envisage at present an area of more than about 25,000 ha under 

this crop in 2000 AD even with the most optimistic estimates. 

Thus, the yield of oil with a moderate recovery of 2 tonnes 

tonnes 

per hectare per year would come to about 50,000/at the most. 
Feasibility trials for area es^ansion even on the contemplated 
modest scale will have to be planned right from now because 
of the time factor involved between plantation and fruiting. 
Provision will have to be made for large scale as well as small 
scale plantations. The most important input in the initial 
stages will be the supply of 8 and 12 months* old seedlings. 

The high yielding Dura x Pisifera hybrids are available in 
Malaysia or Indonesia, but it may not be possible to rely on 
these sources owing to various reasons. Therefore, what will 
be required to be done will be to organise nuirseries from the 
material which has already come and has been established within 
the country. Another important constraint which is to be 
removed to make this crop popular pertains to oil extraction. 
The fruits of oil palm cannot stand long distance transport 
or long time storage and consequently the pulp has to be 
deoiled almost immediately after harvest. Because of this 
difficulty, planters often resort to situ extraction by 
mashing and boiling with water, but this is a wasteful process 
involving loss of oil to an extent as high as 70 per cent. 

In order to wean away people from this practice, it is 
desirable that extraction plants are located close to 
plantations and one will also have to plan for efficient 
methods of extraction; solvent extraction and centrifugal 
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method of extraction arc the most efficient processes 
yielding more than 90 per cent of the oil content. Insofar 
as scattered small plantations in house compounds etc* are 
concerned, it will be necessary to organise some rapid 
collection service for fruits. 



7 CLOVE AND NUTMEG 


24.7.1 Clove (launq or lawanqa ) and nutmeg ( jalphal ) both 
belong to the fami’ly Myrtaceae/ the former belonging to the 
genera Eugenia and the latter to Mvristica . Both of those 
are the best known among the tree spicxss. Clove of commerce 
is really the unopened dried floral bud. The nutmeg proper 
is the Seed of the fruit. The dried aril of nutmeg, known 
as mace''(Javitxij is also inportant. The country has to 
depend mainly on imports of these two spices: 236 tonnes 
cloves worth Rs 30 lakhs annually and 57 tonnes nutmeg worth 
Rs 8 lakhs annually, average during 1967-68 to 1971-72. 

The countries which mainly provide these commodities 
to India are Malaysia, Singapore and Indonesia. Besides 
being spices, clove and nutmeg have the following other 
uses 

i) Clove is a common masticatoiry used independently 
or in combination with pan and supari . Clove 
yields an oil to the extent of 18 to 20 per 
cent of its dry wei<^t. Clove stems and leaves 
also yield the oil but the percentage is only 
about. 5 and the -quality is also inferior. The 
oil is useful in dental ailments and in 
microscopy as clearing agent. It is also a 
source of artificial vanillin. 

ii) Nutmeg and mace are used in domestic medicines, 
commonly against cold. Fresh husk of the ripe 
fruit is useful in preparing jellies. Nutmeg 
is used for flavouring dental preparations and 
confectionery articles also. The leaves of nutmeg 
tree are distilled to obtain an oil which has 
medicinal . properties. 

Both these trees were introduced for cultivation in India trom 
the Moluccas Islands in the eighteenth century by the East 
India Company, The main features of these crops are 

considered in the succeeding paragraphs. 
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Clove 

24.7*2 This tree was first established around Courtallam 

in Tirunelveli district. Gradually, clove cultivation was 

introduced as a subsidiary crop in coffee estates, as 

individual trees and in block plantations. The main 

concentration was in the Nilgiris and the hills of 

Travancore. Linking of clove cultivation with coffee was 

disastrous, because when coffee estates were neglected or 

abandoned, clove trees were also disowned and got absorbed 

in the J'un.glcs in course of time. The survey conducted by 

the ICAR in 1960 estimated the tree population in the growing 

1 

areas of South India around 5,000. Prom the viewpoint of 
cultivation, the clove plant is not very exacting as to soil 
conditions, but it does require a rainfall of about 15o cm, 
fairly well distributed over the year. The tree is not 
likely to grow in any part of India with either a long hot dry 
season or a very low temperature. According to the ICAR 
survey, hill regions in the south-west of India ranging from 
300 to 900 metre's covering parts of Kerala, Tamil Nadu and 
Karnataka are more favourable for clove growing than the 
lower elevations of the coastal belt. Possibly, the islands 
of Jindaman and Nicobar could also suit. It is necessary to 
search for suitable areas in these parts and extend cultivation 
of this tree so as to do away with imports in course of time. 
Clove plantations can be pure or mixed, the trees being 
interplanted in the existing coconut and arecanut plantations 

1 1938.. Aiyer, Tegria Narayan, A.K., Cultivation of Cloves 

in India, revised by P. Abraham, I960, New Delhi, 

Indian coumcil of Agricultural Research. 


and fruit orchards or as shade trees, windbreaks and avenue- 
trees on roads, individual tre'es could be encouraged even 
in the compounds of private houses, 

24,7.3 The existing position is that the clove tree gives 
highly variable yields. There may be negligible yield from 
almost sterile trees on the one hand aud as much as 120 kg 
of dry cloves from fully bearing trees on the other. Besides, 
clove is an irregular bearer, years of good yields 
alternating with years of moderate or poor yields and with 
years of no yields with no indications of any regular 
periodicity. The problems of sterility and periodicity 
have to be studied and solved through research. Absence of 
suitable methods of vegetative propagation and limited 
range of genetic variability are the other difficulties in 
the improvement of this crop. Research work done at Burliar 
and Kallar Gardens in the Nilgiris has shown that inarching 
is possible in the case of clove, which is compatible on its 
own rootstock. Advantage could be taken of this finding for 
multiplication work. It is also necessary to evolve a method 
for increasing germination of clove seed as well as for 
establishing plants without incurring serious loss through 
death/ the death rate of seedlings being very high at present. 
Techniques in respect of training and pruning trees to 
induce formation of low broad bushy crowns, which can be 
easily reached for picking, manuring and irrigation have 
also to be evolved. In addition, manuring and irrigation 
requirements have also to be determined. 
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Nutmeg 

24.7*4 The cultivation of nutmeg has also made little 
progress and is confined to South India* Total area under 
nutmeg does not exceed 12 hai The climatic and soil 
requirements of this t-ree arc similar to clove and* theitef 
an attempt has to be made to extend its cultivation along 
with that of clove. The extension of area should be sufficient 
to do away with the imports. It may be pointed out at this 
stage that about 5 lakh seedlings of clove and nutmeg are 
being contemplated to be provided for planting purposes during 
the Fifth Five Year Plan period. The target for these two 
crops will have to be increased from the Sixth Plan onwards 
if our suggestion to make the country self-sufficient with 
regard to these two crops has to be realised by 2000 ad* The 
main difficulty lies in the dioecious nature of the plant. 

Since male plants can be recogni.sed only after flowering* all 
plants have to be maintained in the early stages of the 
plantation and this becomes ,a wasteful expenditure. 
Identification of sex of seec^ings before planting will be 
very useful. Conversion of male plants into females by 
suitable techniques is another lino for research which could 
prove useful in establishing fruit bearing plantations early 
and at a cheaper cost. Budding, grafting and airlayering 
have been attempted in various parts of the world, ilbout 60 
per cent success with approach-grafting on rootstocks of 
Mvristica malabarica and ^ beddomeii has been reported in 
India under experimontal conditions. Under ordinary conditions, 
however, it is not so easy to maintain the stock in position 



589 


during the period of grafting because of its slender nature. 
Secondly/ the performance of grafted material still requires 
to be established/ which will certainly take a long time. 
Therefore/ research work on vegetative propagation is required 
to be pursued. Both for this crop as well as for clove/ it 
will be advantageous if the experts in the agricultural 
universities of Kerala/ Tamil Nadu and Karnataka can chalk 
out a common strategy. 



CACAO (cocoa) 


24*8.1 Tne popularly known cocoa is derived from the beans 
of the cacao tree cacao) ^ Cacao thrives in humid 

tropics. World prodL.ction o:: C 0 .C 30 is 1*5 million tonnes 
annually and the major countries which account for about 80 
per cent of the world produce!■'■'n are Ghana/ Nigeria/ Ivory 
Coast/ Cameroon and BrazJ lr Cacao was originally introduced 
into India by the T'ast India Crcipany towards the end of the 
ei^teenth century. The oldest existing plantation is at the 
Kallar Fruit Research Station in the foothills of the Nilgiris. 
Some of the trees we.'~e plantcvd at this Station in 1930-35 
and these provided much of the planting material used in India 
in later years* Cacao remained a garden plant virtually upto 
1950, However/ beans obtained from the few scattered 
plantations within the country were found to be even superior 
to those produced in ether countries. This aroused interest 
in growing cacao on a large scale. Research and developmental 
activities v/ere then initiated in Tamil Nadu. The ICAR 
constituted an ^ hoc Committee in 1952 to draw up a 

coordinated policy on the development of cacao in the country. 

(India) Private 

Messers Cadbury Fry/Ltd,had lent the services of one of 
their cacao experts to give his views on the potentialities 
of this Crop in this country. It was reported that the 
Andaman & Nicobar Islands provided the best area for its 
cultivation. In the mainland,- the required favourable 
conditions were found to exist in the Peninsula/ Orissa/ 

Assam and Tripura, The choice ultimately narrowed down to 
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the southern-most States of Karnataka, Tamil Nadu and Kerala. 
The Department of Horticulture in Karnataka and Departments 
of ^agriculture in Tamil Nadu and Kerala produce seedlings in 
a few nurseries and maintain staff for developmental work. 

The IC/»R is at present responsible for research work, which 
has been entrusted to the Central Plantation Crops Research 
Institute, Kasaragod (Kerala). Attenpts are being concentrated 
on breeding and selecting suitable varieties for Indian 
conditions. 

24.8.2 Messers Cadbury-Fry (India) Private Limited have 
also been evincing interest in the developmental work. Their 
principals in the United Kingdom used to obtain raw material 
from Africa, but they were interested also in locating and 
developing alternative sources of supply for their expanding 
business, in 1965, this company took interest in extension 
work with a view to develop cacao production in this country 

and began to import seed material and produce seedlings 

r 

for distribution. It has its own stations for this purpose 
at Glcncoorg in South Kanara (Karnataka), Kulasekaram in 
Kanya Kumari (Tamil Nadu) and diundale in Wynad (Kerala) . 

These stations also serve as demonstration farms. The 
company operates its own free cacao advisory service. The 
company has buying centres at several places as a part of 
its extension network. These buying centres have proved of 
considerable help to individual growers, who produce small 
quantities of beans and are, therefore, not in a position 
to process them. The company's extension work is organised 
in collaboration with the Ministry of Agriculture and 
Irrigation, the ICAR and the concerned State departments. 



24.8.3 The production of beans within the country is 
negligible at present. The firms which manufacture cocoa 
products import beans from outside. The consumption of 
beans in factories is at present about 800 tonnes per annum, 
but there is a vast scope for the utilization of cocoa 
products for internal consumption as well as ejqjort. The 
area under cacao is 1200 ha at present in the three southern 
States, Most of the plantings have been done during the last 
three years andare in x^ebearing stage. Considering that even 
if it is possible to plant about 500 to 600 ha under cacao 
every year, the area which would have developed under this 
crop by 2000 AD will be around 15,000 ha. The yield of cacao 
beans varies with age. Fairly good yield is 1,000 kg/ha if 
it is a mixed crop and 2000 kg/ha if it is a pure crop. Being 
a new crop, it is difficult to anticipate its performance in 
mass scale cti.ltivation here. But even with an yield of 
1 tonne/ha, the production in 2^00 AD will be 15,000 tonnes. 
It might be worthwhile to study whether parts other than 
Andaman and Nicobar islands, Karnataka, Tamil Nadu and Kerala, 
particularly Orissa, can also go in for this crop. Cacao is 
grown in Kerala as one of the plants in mixed cropping. There 
may be a future for such a mixed plantation in other parts 
like Karnataka and Tamil Nadu hill areas. If small farmers 
really get attracted to take up this crop in their mixed 
cropping systems, a common service for processing the beans 
will become necessary; so also a common service for plant 
p rote ction oper ations. 
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24 ♦8.4 We attach considerable importance to the fact that 
the seed requirements for this crop must be met from indigenous 
production. The first essential requirement is, therefore, 
to produce the required quantity of seed. Tnc multiplication 
ratio of this crop which varies v;ith age because of gradual 
increase in production could be assumed as under 


»ge (years) 
( 1 ) 

6 

7 

8 
9 

10 

12 


Multiplication Ratio 

_( 2 )_ 

50 

80 

120 

120 

120 

300 


In order to facilitate calculations, a round value of hundred 
may be assumed for multiplication rcotio. On this basis, the 
area required to produce the requisite quantity of seed 
material will be 150 ha. The plantations which have already 
been established in 1,200 hectares will be able to commence 
yielding adequate quantities of beans with effect from the 
year 1977, If an area of 150 hectares can be reserved out 
of those, it can suffice to serve as the basis for future 
plantations in the country including the Islands of Andaman & 
Nicobar. Vfhat is needed for seed production is to select 
the best possible locations of growth within the existing 
cacao plantations distributed in different States, The 
selected units of plantations should be given all special 
attention which is inherent in a seed production farm. It 
appears very necessary that in order to manage the seed 
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production programme/ the States concerned should seek the 
cooperation of the CPCRI, Kasaragod for which purpose a 
separate unit should be added to it, adequately staffed with 
trained personnel. This programme of propagation through 
seed should be deemed to be an immediate solution, though 
chances appear promising for vegetative propagation. The 
work in this regard is being attempted in Africa and it 
should be a challenging task for the Indian scientists too, 
24.8,5 The second step in planning will be to establish 
nurseries which should be sufficient to provide seedlings for 
planting the whole of the targeted area of 15,000 ha according 
to a phased programme. It will be advisable that the Andaman 
and Nicobar Islands and the concerned States should have 
their own nurseries sufficient for their areas. The third 
step will be to locate areas in different States where the 
plantations are going to be established. We are of the 
opinion that preliminary action should be taken for the 
second and third steps right from now by the State Governments 
concerned v;ith the assistance of the Union Ministry of 
Agriculture and Irrigation and the ICAR. It should be kept 
in view that cacao can be successfully planted as a mixed 
crop also with coconut and, therefore, a proper balance may 
be kept between pure and mixed plantations. 
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SUMM/kRY OF CONCLUSIOSIS AND RBC<>IMEND/'kTI OISB 


24.9.1 The main reccmroendations are as under: 

1. The targets of area for the various plrantation crops 

for 2000 AD are given in Appendix 24.4. Main 
proposals for area extension ares- 

i) Out of the proposed 175,000 ha additional land 
to be brought under rubber crop, 100,000 ha 
be earmarked for the North Eastern Region and 
the remaining 75,000 ha could be spread over 
congenial locations along the Western Ghats. 

Areas could be sought for even in Andhra 
Pradesh and Orissa. 

(Paragraphs 24.2.12 
& 24,2.13) 

ii) It is possible to increase the area under 

cashewnut in the Peninsular States and Orissa. 
Besides thinking of absolutely now areas 
for this crop, the plantations from the 
existing unproductive sites should also be 
shifted to highly promising ones, both in 
private as well as in forest lands. Insofar 
as private lands are concerned, certain 
incentives like the replanting subsidies,as 
in the case of rubber, could be given for 
this crop too, 

(Paragraph-24,3.8) 

iii) The ICAR should arrange to conduct feasibility 
trials on oil palm in the areas which are 
thought to be congenial. Side by side, it 
would also bo worthwhile to find out 
experimentally the manner in which the tree 
could be grown successfully within the 
limitations of the agro-climatic conditions 
prevailing in the country, 

(Paragraph 24,6,4) 

iv) Congenial conditions, for the cultivation of clove 
and nutmeg exist in the hill regions of Kerala, 

Tamil Nadu and Karnataka. It is necessary to 
undertake cultivation of these spices to an extent 
sufficient to replace their imports. The 
possibility of their cultivation in the Islands 
of Andaman and Nicobar should also be explored. 
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(Paragraph 24.7,2) 
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v) Besides the Andaman and Nicobar Islands and the 
States of Karnataka/ Tainil Nadu and Kerala/ it 
is worthwhile to examine whether cacao 
plantations could be established in other parts 
also/ particularly/ Orissa. 

(Paragraph 24.8.3) 

2. A special programme for the supply of fertilisers 
and plant protection chemicals in small packets should be 
started for the benefit of small pepper growers. 

(Paragraph 24.1.9) 

3. The Rubber Board's schemes for assistance for 
rubber plantations should be so modified that small growers 
get due benefit. They should be given all possible' 
facilties by the institutionalised agencies for which it 
might be necessary to organise them into effective 
cooperatives. Cooperatives and other kinds of Farmers' 
Service Societies may be created with state support in order 
to assist small growers in plant protection measures or 
processing of latex. 

(Paragraph 24.2.10) 

4. Attempts should be made to breed varieties of 
rubber resistant to abnormal leaf-fail and powdery mildew. 

It is also necessary to breed special varieties for the 
proposed new areas in the States of Maharashtra/ Andhra 
Pradesh and Orissa/ which represent comparatively less humid 
conditions than Kerala and Assam. 

(Paragraphs 24,2.5 ci 
24.2.13) 
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^5. In the existing private rubber plantations^ the 
technical competence of management can be gradually improved 
by encouraging the dependents of growers to go in for 
agricultural education, it is also worth examining whether 
agricultural graduates could be given preference in new areas .iieant 
for rubber plantations, 

(Paragraphs 24.2.11 & 

24.2,13) 

6 , Increasing the proportion of hermaphrodite flowers 
and removing other defects should be given priority in 
research work on cashewnut. It is also very necessary that 
the existing high yielding varieties are first ejg^erimcntally 
tried for their suitability to different agroclimatic 
conditions before being recommc^ndecl for adoption, 

(Paragraph 24,3,4(i)) 

7, If the technique of in- situ grafting proves 
successful/ it could be adopted for interplanting in cashew 
plantations so that the unproductive trees can bo removed 
ultimately, 

(Paragraph 24,3,4 (ii) ) 

8 , It is necessary to effect proper coordination 
between the state Depairtments of Agriculture/Horticulture and 
forest for carrying out all activities pertaining to cashew 
improvement on common lines. The former should pay attention 
to yield aspect rather than laying emphasis merely on soil 
conservation/ whereas the latter should bestow attention on 
this crop in the same manner as is given to any plantation 
crop. Besides other applicable scientific methods/ the existing 

t 

trees - whether in forests or elsewhere - should be improved 
through the technique of top-working, 

(Paragraph 24.3,7) 
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9. It is necessary that the cashew apple/ the shell 
liquid and the testa tannin should be fully exploited 
industrially in future. Recommendations^ which have been made 
by the earlier committees and are lying unimplemented/ have 
to be freshly considered and new avenues should also be 
quickly explored. 

(Paragraph 24.3.9) 

10. The development of high yielding varieties and 
accompanying package of practices deserve attention in the 
case of arecanut. The Central Plantation Crops Research 
Institute, Kasaragod together with its regional and substations 
should try to seek cooperation of the agricultural universities 
of the States^concerned. It will be advantageous in research 
work to get the requisite knowhow from Sri Lanka for improving 
the standard of production. 

(Paragraph 24.4.9) 

11. Sea water should bo tried to irrigate coconut 
plantations in light soils in coastal areas during summer season. 

(Paragraph 24.5.3 (ii)) 

12. The existing low yielding plantations of coconut 
should be rapidly replaced by resort to (a) underplanting with 
now hybrids/varieties and (b) by change to new sites according 
to need. The emphasis has to be on giving attention to 
individual trees as well as to the plantation as a whole. 
Extension campaigns have to be conducted in order to educate 
the g rowers in the advantages of utilising the new agronomic 
and plant protection methods coupled with the use of new 
hybrids/varieties. The State Governments may provide plantation 
subsidies and input materials. Supply of fertilisers and plant 
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protection chemicals in small packets would prove very 
helpful to individual household growers. 

(Paragraph 24,5,5) 

13, The seed of oil palm for planting has to be multiplied 
within the country itself in order to avoid reliance on imports. 
Extraction plants are required to be estEiblished in close 
proximity of the growing areas in order to avoid deterioration 
of the kernels during transport or storage. Arrangements have 
also to be made to organise quick collection of fruits from 
small individual growers too. Proper extraction machinery is 
also a necessity, 

(Paragraph 24,6,4) 

14, Sterility/ irregular annual fruiting and the absence 
of suitable methods of vegetative propagation are some of the 
difficulties in the case of clove/ which have to bo solved 
through research. It is also necessary to evolve methods for 
increasing germination of clove seed and reducing mortality of 
seedlings. Techniques in respect of training and pruning of 
clove trees in order to induce formation of low broad bushy 
crowns have also to engage attention. In addition/ manuring 
and irrigation requirements have also to be determined. 

(Paragraph 24.7,3) 

15, The problem of identification of sex of seedlings 
of nutmeg before planting needs attention. The possibilities 
of conversion of male plants into females by suitable 
techniques as well as the various methods of vegetative 
propagation should be studied. 


(Paragraph 24,7.4) 
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16, Cacao growing could be encouraged as a part of mixed 
plantations and when this is achieved/ a common service for 
plant protection operations and processing of beans may be 
Organised to assist the small growers, 

(Paragraph 24,8,3) 

17, It is advisable to select 150 ha for seed nurseries 
in the best possible locations out of the existing 1,200 ha of 
cacao plantations. This seed production programme should be 
Conducted in the concerned States with the cooperation of the 
Central Plantation Crops Research Institute, Kasaragod and the 
seed material so produced should be made available to meet the 
need of Andaman & Nicobar Islands too. Besides propagation 
through seed, the possibility of clonal propagation should also 
be experimented with, 

(Paragraph 24,8,4) 

18, When the availability of cacao seed has been ensured, 
seedling nurseries should be established in all producing areas 
of the country. Planning for the nurseries and the actual 
plantation areas should start right from now. The Ministry 

of Akgriculture and Irrigation and the Indian Council of 
Agricultural Research should render all help to the concerned 
States in this work. 


(Paragraph 24,8,5) 



APPENDIX 24.1 - Rubber 


(Paragraph 24.2.7) 

Statemont X - Role of Small Holdings and 

E.statos in Rubber Production 

Area - thousand ha 
Production ~ thousand tonnes 
Yield - q/ha 


Year 


Number 


actual 


per cent 
of total 


Area 


actual per 

cent cf 
total 


Average 

area 

per hold¬ 
ing (ha) 


Production Yield 
actual per¬ 
cent 

of total 


small holdings 


1960-61 

57,174 

99 

76 

59 

1.33 

7 

27 

0.9 

1965-66 

75,504 

99 

102 

62 

1.35 

20 

40 

2,0 

1966-67 

81,688 

99 

108 

63 

1.35 

24 

44 

2,2 

1967-63 

92,731 

99 

117 

65 

1.32 

30 

47 

2,6 

1963-69 

99,450 

99 

122 

65 

1.23 

36 

51 

2.9 

1969-70 

106,825 

99 

131 

67 

1.23 

44 

54 

3.4 




estates 





1960-61 

547 

1 

53 

41 

96.39 

19 

73 

3,6 

1965-66 

636 

1 

63 

38 

99*06 

30 

60 

4.8 

1966-67 

647 

1 

63 

37 

97.37 

31 

56 

4.9 

1967-68 

654 

1 

65 

35 

99.39 

34 

53 

5.2 

1968-69 

640 

1 

65 

35 

101,56 

35 

49 

5.4 

1969--70 

647 

1 

66 

33 

102.00 

33 

46 

5.8 




all holdings 

(total) 




1960-61 

57,721 

100 

129 

100 

2.23 

26 

100 

2,0 

1965-66 

76,140 

100 

165 

-100 

2.17 

50 

100 

3,0 

1966-67 

82,335 

100 

171 

100 

2,03 

55 

100 

3.2 

1967-68 

93,335 

100 

132 

100 

1.95 

64 

100 

3.5 

19SQ-69 

100,090 

100 

137 

100 

1.71 

71 

100 

3.8 

1969-70 

107,472 

100 

197 

100 

1.83 

33 

100 

4.2 




APPENDIX 24.1 


(Paragraph 24,2.8) 

Statement Il-Statev/lse Area and Production 
of Rubber. 


Area - thousand ha 

Production - thousand tonnes 
Yield - q/ha 


rear 


P r pAiiQj^i Q jii. 


Yield 



acTiuax 

per cem: 
of all 
India 

actual 

per cent 
of all- 
India 


i) 

Kerala 





1965-66 

154,88 

94,03 

46.03 

92.91 

3,03 

1966-67 

161.07 

94.05 

50.49 

92.90 

3.13 

1967-68 

169.65 

93,65 

59.98 

93.04 

3.54 

1968-69 

174.73 

93,18 

66.47 

93.55 

3,80 

1969-70 

132.53 

92,80 

76.90 

93,84 

4.21 

11) 

Tamil Nadu 




1965-66 

7.82 

4,75 

3,20 

6.33 

4.10 

1966-67 

8.08 

4,72 

3.93 

7.17 

• 4,86 

1967-68 

8.35 

4.60 

4.05 

6,28 

4,85 

1968-69 

9,25 

4.93 

4.10 

5.77 

4.43 

1969-70 

9.85 

5.01 

4,53 

5.53 

4,60 

ill) 

Karnataka 




1965-66 

1,76 

1,07 

0.38 

0.75 

2,16 

1966-67 

1,84 

1.07 

0.40 

0.73 

2.17 

1967-68 

3,16 

1.74 

0.43 

0.67 

1,36 

1968-69 

3.10 

1.65 

0.47 

0.66 

1,52 

1969-70 

3.74 

1.90 

0.52 

0,63 

1.39 

iv) 

all India 




1965-66 

164.71 

100.0 

50.53 

100,0 

3,07 

1966-67 

171.26 

100.0 

54.82 

100.0 

3.20 

1967-68 

181.59 

100,0 

64.47 

100.0 

3,55 

1968-69 

187.51 

100.0 

71.05 

100.0 

3,79 

1969-70 

196.70 

100.0 

31.95 

100.0 

4.17 
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HPPiiNDIJC 24.1 


(Parigraph 24.2,8) 

Statomont III - Statov/ise Tappable Area, 

Production and Yiold of 
Rubber. 


Area 

Production 

Yield 


- thousand ha 

- thousand tonnes 

- q/ha 


Year Are a__ Production _Yield 



actual 

per cent 
of 

all- India 

actual 

per cent of 
all- nhdia 

(i) 

Kerala 





1965-66 

106.62 

9.4.61 

46,95 

92.91 

4.40 

1966-67 

107,30 

94,54 

50.49 

92.10 

4.70 

1967-68 

111.40 

94,65 

59.98 

92.75 

5.33 

1963-69 

116.93 

94,82 

66.47 

93.55 

5,68 

1969-70 

126.36 

94.94 

76.90 

93.04 

6.08 

(ii) 

Tamil Nadu 




1965-66 

4.72 

4.19 

3.19 

6,31 

6.76 

1966-67 

4,81 

4,24 

3.93 

7.17 

0,17 

1967-63 

4.91 

4.17 

4.05 

6.23 

8.25 

1968-69 

4.96 

4.02 

4.10 

5.77 

3.27 

1969-70 

5.34 

4.01 

4.53 

5.53 

8.48 

(iil) 

Karnataka 




1965-66 

1,37 

1,21 

0.38 

0,75 

2,77 

1966-67 

1,39 

1,22 

0.40 

0.73 

2.88 

1967-68 

1.39 

1.13 

0,43 

0.67 

3.09 

1968-69 

1.37 

1.11 

0.47 

0.66 

3.43 

1969-70 

1.39 

1.04 

0.52 

0.63 

3.74 

(iv) 

all-India 




1965-66 

112,70 


50.53 

- 

4.48 

1966-57 

113.50 

- 

54,32 

- 

4.03 

1967-68 

U7.70 


64,47 

- 

5.43 

1968-69 

123,30 

- 

71.05 

- 

5.76 

1969-70 

133-.10 

- 

81.95 


6.16 



APFENDK 24,2 - Gashav/nut 


Stat eiii'. ant I 


(Raragraphs 24,3,2 


T( tal Availability of 
Raw Nuts and Export of 
(thousand 


and 24.3.8 

Gashow Kernel, 
tonnes ) 


) 


Yoar 


Production Imports 
of raw of raw 
nuts(a) nuts(b) 


Total 
availa¬ 
bility 
of raw 
nuts 



recovery) 



actual % of tot; 



Kernels 


1963-64 

144 

157 

301 

66 

51 

77 

1964-65 

154 

197 

351 

77 

56 

73 

1965-66 

159 

161 

320 

70 

51 

73 

1966-67 

167 

141(c) 

308 

68 

50 

73 

1967-68 

176 

168 

344 

76 

51 

67 

1968-69 

186 

195 

381 

34 

64 

76 

1969-70 

197 

163 

360 

79 

61 

77 


Source: (a) D'lrectorato of Economics and Stitistics, 

Ntlnistry of Agriculture and Irrigation, 
Government of India, New Delhi. 

(b) Monthly Statistics of Foreign Trade of 
India(Imoorts ),Vol. II, March 1954 to 
March 1970. 

(c) Monthly Statistics of Foreign Trade of 
liidiaC Imports ),‘Vol. II, May 1966 and March 
1967, March 1968, March 1969 and 

March 1970. 

(d) I-fonthly Statistics of Foreign Trade of 
India (Export s), Vol.I. March 1964, March 
1965, March 1966, April and May 1966 and 
March 1967, March 1963, March 1969 and 
March 1970. 


.APPENDIX 24.2 

(Parif^raph 24.3.2) 


Statement II - Exports of Cashew Kernel from Selected 

Countrioff^. 


(thousand tonnes) 


Ye ir 

India 

* 

Mezambique 

Tanzania 

Kenya Brazil 

World 

total 

1965 

53.8 

4.1 

Neg, 

0.2 

0.7 

50.8 


(91.5) 

(7.0) 

Nog. 

(0.3) 

(1.2) 

(LOO.O) 

1966 

48.6 

5,8 

0.6 

0.1 

1.8 

57.0 


(85.3) 

(10.2) 

(1.1) 

(0.2) 

(3.2) 

(100.0) 

1967 

52.3 

3.1 

1.4^ 

0.2 

1.5 

63.4 


(32.4) 

(12.7) 

(2.2) 

(0.3) 

(2.4) 

(100.0) 

1960 

60,5 

10.4 

1.3 

0.2 

3.3 

75.7 


(79.9) 

(13.7) 

(1.7) 

(0.3) 

(4.4) (100.0) 

1969 

62.7 

12.8 

2.4 

0.2 

4.6 

82.6 


(75.9) 

(15.5) 

(2.9) 

(0.2) 

(5.5)(100.0) 


1. Information furnished by the Cashew Export 
Promotion Council, Ernakulam (Kerala) 


Note: Figures in the brackets Indicate the 
percentage to the total exports. 


APIENDIX 24.3 - Coconut 


(Paragraph 24,5,1) 

Statement I - Current Utilization of Coconut as 

Oil and in the form of Kernels 
(fresii or dried as copra) 


present production of coconut oil 

copra needed at 50^ recovery- 

copra imported annually in the 
country (1967-68 - 1971-72) 

copra of indigenous production 
Used for extracting oil 


= 30,000 tonnes 
= 60,000 tonnes 

= 15,000 tonnes 

= 45,000 tonnes 


Imported copra in terras of nuts 

@ 5000 nuts per tonne of copra(a) = 75 million 

copra of indigenous production in 
terms of nuts @ 7000 nuts per 
tonne of copra (a) utilized in oil 

extraction. = 315 million 

production of nuts in the country 

(1969-70 - 1971-72) = 6,000 million 

availability of . nuts -within the count,./ = 5,635 million 

for Uses other than oil (i,e.as t3nder 
nuts) or as copra or dry nuts in shell 

percentage utilization of. indigenous 

production of nuts for uses other 

than oil = 

or 95 


(a) Calculations done on the basis of the Indian Central 
Coconut Committee Monograph on Coconut, p 318,1957. 
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.IPPBNDIX 24.2 

(Paragraph 24,3,6) 


Statement III -Statewise Area and Production of Cashes 

(t aw nut s n 


Area -• thousand ha 

Production - thousand tonnes 
Yield “ q/ha 


State 1968-69 

1973-74 

area production yield area 

production yield 


Tamil Nadu 

82,9 

9.8 

1.18 

102.7 

12.9 

1.26 

Kerala 

69,4 

67.4 

9.71 

75.6 

30.1 

10,59 

Karnat-aka 

44,8 

12.1 

2.70 

57.3 

13.3 

3.25 

Goa- 

21,1 

3.5 

1.66 

29.7 

5.4 

1.82 

Andhra 

17,9 

10.8 

6.03 

19.0 

11.3 

6.21 

ft-adesh 







har a s ht r al5,7 

4.8 

3.06 

58.6 

6.8 

1.16 

Orissa 

6.9 

1^0 

1.45 

14.5 

1.7 

1.17 

West Bengal 

. 2.7 

1,5 

5,55 

2.7 

1.3 

6.67 

Other 







States 

2.9 

0,4 

1.38 

3,4' 

0,7 

2.06 

total 264,3 

111.3 

4,21 

364.0 

140.0 

3.85 


1, Information furnished hy Diroctorate of cashevniut 

Development, Cochin. 
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APPENDIX 24.3 


(F^ragraph 24.5,1) 


Statement II - Statewise Area and Production of 

Coconut^(1969-70 to 1971-72) 

Area - thousand ha 

ft^oduction - million nuts 





Yield 

- 

nuts/ha 

State 

Area 


Production 

Yield 


actual 

% of 

actual 

% of 




all- India 


all- India 


Ker'ala 

719.1 

68.3 

3997.3 

66,5 

5559 

Karnataka 

130.0 

12.4 

659.9 

11.0 

5076 

Tamil Nadu 

102.3 

9.7 

930.4 

15.5 

9095 

Andhra Pradesh 

37.2 

3.5 

157.8 

2,6 

4242 

Goa,Daman & Diu 

19.7 

1.9 

70.0 

1.2 

3553 

Orissa 

10.5 

1.0 

39.0 

0.6 

3714 

Maharashtra 

9.5 

0.9 

46,0 

0.8 

4842 

Andaman & Nicobar 





Islands 

8,7 

0.8 

37,8 

0.6 

4345 

V/est .Bengal 

6.7 

0,6 

22.0 

0.4 

3284 

Assam 

3.8 

0.4 

11.1 

0.2 

2921 

Lakshadweep 

2.8 

0.3 

19.7 

0,3 

7036 

Fbndi cherry 

1.6 

0.2 

15.6 

0.3 

9750 

Tripura 

0.4 

neg. 

0.5 

nog. 

1250 

all-India 

1052.3 

100.0 

6007.1 

100.0 

5709 


1. Nov., 1972, Estimates of Area and Production of 
Principal Crops in India, 1971-72; DES. 
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APFEI^DK 24*4 


(Paragraph 24.9.1) 

Targets of Area for 2000 AD -All FLantation Crops 






(Mha 

) 




Reference 

t ©a 

present 

0.35 

targeted 

0.45 

appendix 


paragraph 

24.1.2 

coffee 

0.14 

0.20 



24,1.3 

cardamom 

0.076 

0.08 

mm 


24.1.6 

24.1.7 

pepper 

0.12 

0.12 

- 


24.1.S 

rubber 

0.20 

0.38 

24.1 


24.2.12 

cashewnut 

0,22 

0.35 

Statement 

24.2 

II 

24.3.8 

arecanut 

0.17 

0.17 

Statement 

III 

24.4.8 

coconut 

1.05 

1,05 



24.4.9 

24,5,5 

oil palm 

- 

0.025 

- 


24.6.4 

cacao 

0.001 

0.015 

- 


24.3.3 

total 

2.327 

2.840 
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25 


FODDER CROPS 


jh * * * 




25 

FODDER CROPS 
1 INTRODUCTION 

25.1.1 India possesses an enormous livestock 
population. According to Livestock Census 1972 there 
were 236,8 million cattle and buffaloes, 108,4 million 
sheep and goats, 6.5 million pigs and 3.3 million other 
livestock. The vast majority of cattle aind buffaloes 
in India are maintained on the agricultural byproducts 
which consist of roughages of low nutritive value. 
Concentrates are.fed tq milch and draught animals at 
work only if the farmer can afford to purchase the same. 

By and large, the feeding of green fodder as a component 
of daily ration is not practised except in the Government 
farms and established dairy farms. While the growth of 
animal population is almost unrestricted the available 
feed resources for these animals have not kept paoe with 

-1 

the increase in their number. According to one estimate , 
the present production of milk can be achieved from about 
one^hird of the cattle population in tiae country if these 
are fed properly, 

25 . 1.2 For the allround development of animal Industry, 
breeding, feeding and health cover should receive 
adequate attention. Feeding and nutritional requirements 

1 , 1959 . llndla’s Food Crisis and steps to meet it. 

Report by the Agricultural Production Team 
sponsored by the Ford Fomdation, 
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of the animtils have been grossly neglected in the past and 
even now feed and fodder development programmes are receiving 
comparatively little attention. It is commonly known that 
the improved breeds of livestock mless fed properly will be 
unable to portray their genetic potentiality fully. 

Improved breeding and health cover are no substitute for 
proper feeding. The Famine Inquiry Conmission'^ rightly 
obse^Tved: 

’’Feeding is of crucial importance, for no 
lasting improvement can be brought about 
by breeding alone, sin#ie improved breeds 
deteriorate rapidly if not fod adequately. 

The vast majority of Indian cattle arc 
grossly underfed”. 

The coimtry has embarked on a massive cross-breeding 
programme to enhance production of milk and other livestoclc 
products. Increasing attention is also being paid for 
improved animal health cover. The most crucial input, that 
is, adequate provision for balanced nutrition as said 
earlier, has been neglected so far, 

2^,1.3 Admittedly, the huge number of bovine population 
is a severe strain on the country’s limited feed and fodder 
resources and an attempt must be made to restrict and even 
reduce this population. The problem of excessive cattle 
population and ways and means of tackling it were discussed in 
the past at various forum^^.This subject has been dealt with 
in detail in Chapters 28 , 29 and 3^ on Cattle and Buffaloes, 
Dairy Development’ and Livestock Feeding respectively. 

1 19^5* Final Reuprt, The Famine Inquiry Commission. 

2 ‘ 1957* Hep&rt, Committee of the Animal Husbandry Wing of the 

Board of Agriculture and AnimAl Husb.andry, 

3 1959* FAO meeting on Dairy Problems in Asia and the Far East 

- New Delhi, 
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25.1The available feed resources, limited as they are, 
must be distributed appropriately and in such a manner that 
these are put to best use for increasing the production of 
milk, meat, wool, eggs, etc. The cost of feeding animals 
constitutes more than 60 per cent of that of milk production. 
Milk is produced economically v;hen good quality forages make 
up the greater part of the ration and are grown by the 
farmer himself. Cultivated fodders and pastiires of high 
quality are usually the cheapest sources of feed 
nutrients required by the dairy animals for growth, 
maintenance and milk production. 

25.1.5 The requirements and av.ailability of feed and fodde'• 
for the country* s livestock population have been dealt with 
in detail in Chapter 3^ on 'Livestock Feeding . It has been 
shown that by 2000 ID. the total requirement of green 
fodder will be of the order of 595 million tonnes besides 
that obtained from grazing. In Chapter 3.^ on * Livestock 
Feeding we have indicated that 16.5 million hectares 
constituting 8.3 per cent of the total cropped area may be 
available for fodder crops as against the present area of 
6.91 million hectares. In areas covered by intensive cattle 
development programme s/milknhadS| ^ it may become necessary to 
bring even 3S- per cent of irrigated land under fodder 
cultivation. We fully realise the importance of extending 
the area under fodder crops and, therefore, in the plan of 
allocations of lands for various crops, the area under fodder 
crops has been increased from 4.2 per cent to 8.3 per cent. 

The increase of more than 100 per cent in the area under 
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fodder is not going to be easy but this is essential if 
the country's animal industry is to attain its proper 
stature, 

25.1 vb 3n order to cover the firea required for fodder 

production as well as augment production per mit area and 
time, coBorete steps will have to be talcen in three 
directions. There should bo (a) strong research base for 
under talcing effective programmes for evolution of high 
yielding, nutritionally superior and disease resistcint 
varieties and standardisation of packages of practices as 
applicable to different agrocli^jiatic regions, (b) massive 
farmer-oriented extension programmes on fodder crops both 
for production as well as conservation, and (c) efficient 
arrangoments^' for production - from the breeder to the 
certified seed stage - distribution and timely supply of 
seeds of high yielding varieties to farmers. 

25*1*7 In this chapter we discuss these topics with 
particular reference to the .areas which need immediate and 
special attention. It may be anphasised that green fodder 
production is the most important single factor on which 
will depend the success of the animal husbandry programmes 
and the prospects of achieving the targets set forth for 
production of different animal products. Breeding and 
health cover aspects have received Increasing attention in 
the five year plans but scientific feeding of livestock has 
been neglected. Even now the financial allocation made 
available for development of feeds and fodder res'^urccs is 
extremely meagre in proportion to the need. In the State 
sector only Rs, 8,22 crores have been provided for feed and 


o 
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fodder development programmes during the Fifth Five Yeox 
Plan, which constitutes 4.7 per cent of the total 
allocation under animal husbandry developnent"*. It is 
unlikely that the required Impact can be achieved with 
such meagre allocation of resources particularly when the 
States have neither the basic Infrasturcture for 
undertaking an effective development programme nor are 
there proper arrangements for production and distribution 
of seeds of fodder crops. We are strongly of the view 
that since there is lack of proper awakening about the 
essentiality of adequate fodder production in the country, 
radical changes will have to be brought about in the 
entire set up as well as working arrangements insofar as 
fodder development is concerned. 


1. ‘information from Feed and Fodder Unit of the Ministry 
of Agriculture, Department of Agriculture, New Delhi. 



2 REVIEW 


Resesirch Aspects 

2^.2,1 Sporadic efforts had bean made in the past in 

different parts of the country to (a) increase the yield 
of cultivated fodders, (b) to introduce fodder legumes in 
the existing crop rotations, (c) to improve the production 
of grasslands/community grazing lands and forest lands 
open to grazing, and (d) to provide and improve the 
facilities to conduct research on various aspects of fodder 
production including evolution of improved varieties. In 
the pre-Indcpdence period, various commissions and experts"^ 
had emphasised the need for research and development of 
feed and fodder in order to augmezit animal production. One 
of the aspects emphasised by them was the introduction of 
mixed fanning in the agricultural economy of the country. 
Between I 9 M and 19^6, the Indian Council of Agricultural 
Research (ICAR) launched a scheme to investigate the 
feasibility of introduction of mixed forming in 4 proviiices 


1928 Report, Royal Commission on Agriculture in India. 

1945, .Final. Report, The Famine Inquiry Commission, 

./right. Norm an C. 1937- R eport on the Develoument of 
the Cattle and Da iry Industries in India. 

Papperal, R.A. 194-5. The Dairy Industry of India 
Report on on investigation with Recommendations. 

Kay, H.D. 194-6. Report on Dairy Research, Dairy 
Education ond Dairy Development in India. 
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1 

of mdivided India • The results of these investigations 
showed that mixed fanning units were more remunerative 
than the control. Details of these experiments as well as 
the importance of mixed farming have been specifically 
discussed in CJhapter 33 on Mixed Farming • 

25.2,2 Studies on grasslands and fodder were undertaken 
by the erstwhile Bombay Presidency as early as the close 
of the previous century and were enlarged around 1912 by 
Bums and his associates • The work conducted by the 
latter is perhaps the earliest recorded on grasslands and 
their management. Sir William Jenkins, Agricultural 
Commissioner of Bombay, obtained a large collection of 
grasses and legumes in 19^5 for testing with regard to 
their suitability in different areas of the province, 

A scheme was initiated in l9*+8 for improvement of grasses 
and leguminous fodders in Bombay State with the following 
obj ectives: 

1) Introduction and acclimatisation of 
superior forage grasses and legumes 
collected from both Indigenous and 
exotic sources} 

ii) Improvement of indigenous grasses and 
legumes} 

iii) Method of establishment of swards; and 

iv) Balancing pasture herbage in desirable 
proportions of grasses and legumes with 
a view to improving the feeding value. 


nney, D. J. and Panlkar, M.P, 19?3.. Experimental 
.ests of Mixed Famaing in India, Indian J. Agric, 

Sci., Vol. 23(^);269-281 

Bums, W, 1915 . The Improvement of Natural Grasslands 
In India, .iertc, t, Tpiia,Vol. 10 : 288-393, 

V C M' 

Whyte, R,0,, 1964, Grassland and F^ader V-^^oiircep in Indira, 
New Delhi. Scientific Monograph No, 22, In ax^ Council of' 
Agricultural Research, 
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Useful derivates of naplei^bsgra crosses were studied f%r 
the first time In Bombay State. 

25»2.3 Work on grasses and legumes in the erstwhile 
Madras Presidency was initiated around 1904, From 1930 
onwards intensive work was md,ertaken mainly at the 
Agricultural College and Research Institutej <3olaba.tio:59* 
with financial help from the IC;\R, Research work was 
further intensified since 19^0 by including observations •n 
drought tolerance etc,, in respect of many indigenous 
species. 

25*2,4 The erstwhile p-unjab Province took a leading part 
in the improvement of cultivated fodders# Work on fodder 
crops was started by the Departjnent of Agriculture with the 
appointraent of a Fodder Specialist in 1925* The Fodder 
Research Station was first started at Lyalpur and functioned 
there from 1925 to 1934 when it was shifted to Sirsa, The 
Research Station at Sirsa made significant contribution by 
evolving new varieties of fodder crops like lucerne 
(MedlCcLgo sativa ) ^ berseem ( Trifolium alexandrlnur.i ), 
cowpea (Vigna sinensis ), jowar ( Sorghum vulgare ). teosinte 
( Euclaena mexlcaha ), oats ( Avena sativa )« sen.ii ( Meiilotus 
T»jyviflora ), metha (Trigonella ), guar (Cvamopsls 
tetraigonoloba), moth (Phaseolus aconilifolius ), etc. Some 
of these varieties arc still in use. This Station 
conducted research on :hill grasses at its substation at 
Palampur, Himachal Pradesh. 

25*2.5 Work on breeding and agronomic aspects of fodder 
and pastiire species was initiated at the Indian Agricultural 
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Research Institute (I/iRI), New Delhi in 19^3, The ICjIR 
sponsored a rapid reconnaissance survey on grasslands in 
India and on tiie basis of the information available from 
the survey, studies were intensified on certain selected 
species. The napier- ba,1ra hybrid (Pusa Giant), Pusa 
Giant berseera (tetraploid) and Pusa Giant ah.1 ah are 
significant contributions of this Institute, 

25 . 2.6 Research and development of fodder crops 
received further'.impetus with the establishment of the 
National Dairy Research Institute ( UDRI), Kamal in 

1955 and the Central Arid Zone Research Institute (CAZRI) 

♦ 

at Jodhpur in 1959* The NDRI, Kamal, laid particular 
emphasis on pop\ilarisation of improved fodders and grasses 
for .feeding dairy cattle. Conservation of fodders, 
particularly in the form of silage, received good 
attention at the NDRI, C/iZRI initiated work on grassland 
development and management. Large scale studies’were 
•undertaken on drought resistant grasses and legmes and 
pilot projects 'undertaken on establishment and 
management of improved grasslands. The work on fodder 
and grassland development also received attention in 
some of the States. 

25 . 2.7 Government of India obtained the services of 
a FAO expert in early fifties to make a thorough study 

of the problems relating to grassland and fodder 
Research/Development in India. The expert inter ^la 
recommended the establishment of a Central Grassland 
and Fodder Research Institute, The Indian Grassland and 
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Fodder Research Institute (IGFRI) was set up at Jhansi in 
1962 based on the reconniendation of the FM) expert. The 
Institute has the following main objectives: 

i) to carry out research, both of basic and 
applied nature on grasses, grasslands 
and fodder crops as related to sustained 
production of high .quality fodder for 
efficient animal production, main ten anee 
of soil fertility and crop production^ 

ii) to evolve high yielding, fertilizer 

responsive, disease and pest resistant 
and superior quraity forage and fodder 
crops suited to different agro-climatic 
regions of the com try; 

ill) to study all aspects of the problems of 
weeds in cultivated fodder crops and 
grasslands and evolve economic measures 
of their control; 

iv) to design and fabricate efficient, low 
cost, labour saving farm machinery and 
implements from indigenous materials to 
meet the diverse needs, with special 
reference to forage cultivation in small 
farm holdings; 

v) to collect, coordinate and collate 

research work on the subject in the com try; 
and 

vi) to disseminate knowledge on the subject 
through organised training prograimae and 
conduct large scale forage demonstrations 
at national level. 

For successful implementation of these objectives through a 
comprehensive multidisciplinary problem and production- 
oriented research, the Institute has set up six technical 
divisions viz., (a) Plant Improvement, (b) Soil Science 
and Agronomy, (c) Grassland and Management, (d) Plant- 
i'jnimal relationship, (e) Weed Ecology and Control and 
(f) Extension and Economics. A division of seed production 
and technology has also been added in 1975* 
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25«2,8 In order to provide for a broad-based testing 
progr.Tiame lander different agroclimatic conditions, a 
coordinated project on fodder crops was started in 1970* 
The project has eight main centres and six subcentres 
representing different agroclimatic regions of the country 
as mentioned below. The main and subcentres are staffed 
with research and experimental facilities. 


Main Stations 

1 • Haryana /igricultural University, Hissar 

2. Agricultural Research Institute, Ranchi. Bihar 

3. iigricultural College, Coimbatore, Tamil.NadHj 
M-. University of Kalyahi, West Bengal 

5* College of Agriculture, Amond, Gujarat 

6. College of Agriculture, Pelampur,• Hlnaishal Pradesh 

7. Indian Agricultural Research Institute, New Delhi. 

8. Indian Grasslond and Forage Research Institute,Jhansi( 
Httar Pradesh 

Sub-Stations 

1. College of Agriculture, Poona, Maharashtra 

2. A.P. Agricultural University, Hyderabad,Acudhra Pradesh 

3. J .N. Krishi Vishwavidyalaya, Jabalpur, Hadhy^ ft^adesh 
H-, College of Agriculture, Jorhat (Assam; 

5. CAiZRI, Jodhpur (Rajasthan) 

6. College of Agriculture, Vellayani, Kerala 


25 » 2.9 The agricultural universities located in the 
different States also conduct some research on fodder crops. 
However, the emphasis and importance placed on fodder crops 
differ considerably from one university to another. The 
Haryana Aigricultural University has created a separate 
department on fodder crops at par with other departments. 

The Punjab Agricultural University has an Economic 
Botanist (Fodder) in the Department of Plant Breeding. 

The ;j.l-India Coordinated Research Projects on Sorghum, 
Millets and Dryland Faming have also certain specific 
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prograPDnes for re search on fodder crops. Many of the State 
departnents of forests participate in scientific reseorch- 
cun-development schemes on grasses under forest canopies, 

25•2,10 In order to conduct research on temperate and 

alpine species of grass the Goveminait of Himachal Pradesh 
created a Section on /agrostology in the Department of 
Agriculture and established a Regional Station at Siiula. 

At this station work was conducted on the introduction and 
testing of temperate forages like rye grass, brome grass, 
orchard grass, Phalarls tuberosa , Phleum pratense . Festuoa 
prateng isy white clover, red clove.-, etc. A large c 
collection of strains of the species mentioned above has 
been made and tested at Simla, Kulu and Keylong, On the 
basis of these tests, multiplication of seeds of the most 
adapted species was undertaken, 

25,2,11 With a view .to achieving quick transfer of 
technology particularly in respect of the new high yielding 
varieties, the Government of India initiated a scheme on 
the establishment of Regional Stations for Forage Production 
and Demonstration mder different agrocllmatic conditions of 
the country during the Fourth Five Year Plan. These 
stations were established at Hissar (Haryana), Suratgcirh 
(Rajasthan), Kalyani (West Bengal), Dhamrod (Gujarat), 
Alamadhi (Tamil Nadu), Hyderabad (Andhra Pradesh) and 
Shehama (Jammu and Kashmir) i A programme of conducting 
demonstrations on farmers’ fields in collaboration with the 
State agencies was also initiated. The United Nations 
Development Programme (UNDP) provided assistance for the 
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establishment of two of these stations (Kalyani and Hissar) 
during 1969-1971 (Phase I). This assistance is being 
continued in Phase II from 197? for a period of four 
years in the foitii of provision of equipment, training 
facilities and some expertise, 

2?«2,12 From the above, it will be seen that the country 
has just I'-og'ri to tackle the problems of fodder and 
grassland development. But the resources provided for both 
research and development are far from adequate. 

Considering the vastness of the country and its agroclimatic 
diversities, the research work done so far is not sufficient 
to answer most of the pressing and unsolved questions, 
particularly in respect of the unirrigated areas and these 
with low and erratic rainfall. For areas with assured 
irrigation potential, high yielding photo In sensitive 
varieties of crops, particularly legumes which can be 
suitably fitted in the existing crop rotations, provide the 
answer. Furtheimoro, whatever improved technology has 
resiilted from the research work already done, it has not 
percolated to the fair.iers level. Large scale field trials 
must bo done without delay. The establishment of 
demonstration centres with UNDP assistance may largely 
meet this need. Insofar as the grasslands are concerned, 
the situation is much worse. Little or no efforts have 
been made towards improvement or protection of the extensive 
grasslands available in the country. Due to decades of 
misuse and overgrazing, these grasslands have deteriorated, 
so much so that in many places the protective grass cover 
has almost been removed subjecting them to extensive erosion. 
These cspocts have been dealt with in Section h. 
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Development Aspects 

25 . 2.13 It is recognised that development of feed and 
fodders has been neglected in the past nnd not enough was 
being done to improve the situation. Fodder production, so 
essential for livestock development, was not regarded as a 
definite charge either of the veterinary department.; or of 
the agriculture department* From the Second Five Year Plan, 
however, the animal husbandry department,, started paying 
some attention to fodder and gra.ssland development and feed 
and fodder development programme was included as part of the 
key village scheme. The progranme envisaged (a) organising 
production of seeds and planting material of reconmiended 
fodder crops, (b) supplying seeds to farmers/cattie owners 
at subsidised rates, (c) popularising conservation of 
seasonal surpluses of fodder through silage and hay making, 

(d) minimising wastage through use of chaff cutters, 

(e) undertaking pasture development at State livestock 
farms, (f) organising pasture devolopaent plots in key 
village blocks, (g) popularising balanced feeding of stock 
through subsidised supply of concentrate feeds and mineral 
mixtures, and (h) constituting fodder and grazing 
committees in the States to periodically review the progress 
in the implementation of the programme and to bring about 
coordination in the activities of agriculture, animal 
husbandry and forest departaents. However, the infrastructure 
provided for this multipurpose programme was extremely 
inadequate and so was the financial allocation, 

25 . 2 . 1 ^ The programme was enlarged and included as a full- 
fledged scheme under the Third Five Year Plan with a view to 
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extending these activities from the key village blocks to 
other areas* Emphasis was inter alia laid on the 
establishment of fodder demonstration-crum-training centres 
and organising demonstration of cultivation of fodder 
crops on farmers’ fields* Feed and fodder development 
was included as on Integral item of work in the 
Intensive Cattle Development Projects taken up under the 
Special Dovelopnent Programo® during the Third Five Year 
Plan* Development of grass resources in areas under 
control of forest departments also come to receive some 
attention and a snail programme was included in the 
forestry sector in the Third Five Year Plan of some Stateso. 
25*2*15 Even with the initiation of these programmes 
there was no attempt to build up a proper fodder development 
wing in the States or create a worthwhile infrastructure to 
jindertake ah aggressive fodder development programme* The 
result has been that the development efforts failed to yield 
the desired results. As stated earlier, during the Fourth 
Five Year Plan the Government of India initiated a scheme foj 
the establishment of regional stations for fodder production 
and demonstration in u'l- different agrocllmatic regions of 
the country* The intention was to achieve quick transfer of 
technology and to maintain a close liaison with the research 
stations on the one hand and the State development agencies 
on the other* These stations not only produced seeds of the 
high yielding varieties of fodder crops for distribution to 
the State agencies for furtlwr multiplication but also 
conducted demonstrations in farmers* fields using the high 
yielding varieties and improved package of practices. Thus 
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some efforts were made to complement and strengthen the 
State efforts in this field, Hov/ever, with the limited 
resources available at the regional stations it was unlikely 
that any significant breakthrough could be achieved. It is, 
therefore, essential that fodder development organisation 
in the States should be greatly strengthened, 

25*2,16 Anyone interested in fodder development will have 
to reckon with the fact that the area under fodder crops 
has not increased to any appreciable extent during the last 
few decades. This is a rather disturbing trend particularly 
in view of the fact that a number of important projects have 
been launched during the past two plan periods for development 
of animal husbandry. It is, therefore, necessary that all-out 
efforts should be made to increase the area under fodder crops. 
We have stated earlier that 16,5 Mha would be available for 
fodder production. We would like, however, to stress that 
just increasing the area under fodder will not be enough*. 

More important will be to increase the yield per unit area as 
well as the quality of fodder through adoption of high 
yielding and nutritionally improved varieties alongwith a 
superior package of practices as applicable to these varieties. 
Of course, it would also be necessary to increase the area 
by introduction of fodder crops in the existing major crop 
rotation, multiple cropping along v/ith the use of dual 
pU 2 T)ose varieties, and raising fodder as companion crops. 
Additionally maximum conservation of seasonal surpluses of 
fodder should also be done wherever possible. In order to 
achieve these objectives the States must organise the 
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necessary infrastructure and provide for a team of properly 

trained and dedicated specialists to carry the latest 

research findings to the faming commmity. High yielding 

nutritious fodder crops combined with high yielding animals 

i 

should compete favourably with any food or cash crops , 

The country* s efforts should be directed at present towards 
achieving this combination, 

1 , ^tudie^^ in T)niry Economics and Statj sties (1Q6P-72), 

Vol. I; 04-, Division of Dairy Economics ana Statistics, 
National Dairy Research Institute, Kamal. 


3 CULTIVATED FODDERS 


25«3*1 In order to make livestoede development programme 

successful it is unperative that each State should, as far as 

practiable, be self-sufficient with regard to the supply of 

green fodder. Unlike concentrate feeds and dry fodder, green 

fodder as such cannot be transported over long distances 
of 

because/among other things, cost and danger of quality 
deterioration• 

25*3*2 In order to augment the fodder resources of a region 
or State it is necessary to develop high yielding varieties of 
fodder crops,, both legumes and nonlcgumes, suited to different 
agroclimatic conditions along with the packages of practices 
suitable for these improved varieties. It appears unlikely 
that under the present ogro-socio-economic conditions fajmers 
other than progressive dairy farmers will set apart any area 
for growing fodder crops, anall farmers having only a few 
milch animals do not normally grow fodder crops. The extension 
services, therefore, have to be greatly strengthened in order 
to educate the farmers about the desirability and necessity of 
growing fodders for remunerative livestock enterprise, 
Sirailtoneously, vigorous programmes of introduction of fodder 
crops into cropping systems have to be initiated alongwith . 
arrangements for supply of seeds of suitable varieties of 
fodder crops. That fodder crops also respond to special 
agronomic practices and fertilisers etc, should be brought to 
the notice of the farmers* 

25*3*3 India has a very rich grass flora which when 
properly exploited can go a long way in meeting the needs of 
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tho different ogroclimatic regions. In addition, many 
high yielding types of fodder crops have been introduced 
in the country during the last half a century. There 
are a number of potentially high tonnage fodder crops that 
co\ild be used depending on the needs of the specific region. 
Among green cereal fodders .1owar ( Sorghum vulgare ). bQ,.ir,a 
( Penniseturm typhoides )^ maize ( Zeg mays ) and oats ( Avena 
sativa ) are of high quality. Other important gramineous 
fodders are napier or elephant grass (Pennlsetum purpureum ) 
and its hybrids with baira guinea grass ( Panicum maximum ). 
rhodes grass (Ghlorls gavana ). sudan grass (Sorghum vulgare 
var. .sudgncxigls) jtoosintc ( Euchleana mexicona ). thin napier 
( Pennisetum polystachyon ). blue panic (Panioum antidotale ). 
para grass (Brachlarla mutica ). din an ath grass ( P. , 
pedlcellatum ). which are already under use in many areas and 
are quite popular. Among legumes, berseem (Trifolium 
alexandrinm ). and lucerne (Medicago sativa ) may be regarded 
as the most productive and popular rabi fodders. Other 
legume fodders which could be grown as pure crop or in 
combination with other fodders/grasses are cowpea ( Vlgna 
sinensis ). guara ( Gyamopsis tetragonoloba ). shaftal 
( Trifolium resuplnatum ). senji (Melilotus parvlflora )« 
velvet bean (Mucuna cochinchinensis ), stylo (Stylosanthis 
guyanensis ) etc. A good fodder should be palatable, 
digestible and devoid of any harmful components. It should 
be high yielding, quick growing and have a quick 
regeneration capacity where such a characteristic is 
desirable. Above all, the fodder should have high nutritive 
value. 
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25«3»^ In conducting researches on forages there are 
some aspects v/hich need to be tp,ckled on priority bo.sis. 
Some of these points are discussed in the succeeding 
paragraphs. 

Breeding Aspects 

During the last decade and a half, researches 
have been conducted in different parts of the country on 
the introduction and selection of high yielding varieties 
of different fodder crops. There are some qualities, 
however, which need to be introduced through breeding work, 
if necessary, using gem-plasm available outside the 
co-untry. 

25 *3 *6 Varieties so far evolved have mainly been 
selected on the basis of their fodder attributes 
irrespective of their seed production qualities. 
Consequently, most of the existing high yielding fodder 
varieties are shy seeders* But some of the varieties like 
Cluster Bean F.S. 277 and Cowpea IIFC U-1 developed by 
Haryana Agricultural University have both the qualities 
of high fodder and grain yields. Efforts should be made 
in future breeding work to incorporate these desirable two¬ 
fold qualities. 

25»3»7 In research programmes, emphasis has been on the 
tonnage rather than the nutritive value, palatability, 
digestibility, etc. Efforts, therefore, have to be made 
to combine high yield with high nutritive quality. 
Technically speaking, the aim should be to obtain the 
highest amount of digestible crude protein/total digestible 
nutrients (DCP/TDN) per unit area per unit time. 
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25.3 *8 The present day average yields of fodder crops 
are still very low* High yielding varieties as well as 
improved production tehnology should be fully utilised to 
raise the yield levels* Yield levels of, say, 50 to 70 
tonnes per ha for all seasonal fodders, 100 to 150 tonnes 
or more for some special fodder crops like berseem * lucerne 
and interspecific hybrids like mpier-bajra should not be 
difficult to achieve if appropriate agricultural practices 
together with adequate inputs are a.ssured. From all India 
trials, we learn that yields of some of the hybrids range 
between 200 and 300 tonnes per ha. These may appear to be 
exceptions in the background of low average yields but 
they do indicate that there is scope for greatly improving 
the yield performances of fodder crops. It li iieiesgaiy 
that new hyrbids should be tested for optimum performance 
under different agroclimatic conditions, particular 
attention being paid to those with good growth during the 
winter months of northern India* 

25 . 3.9 The use of forages which are nutritionally 

adequate may be restricted because of the presence of some 

pharmacologically active and imdesirable components. 

Some such examples are cited below: 

Lucerne - Oestrogens & saponin 

Sen.11 (Melilotus sp) - Coumarin 

Sorghum - Hydrocyanic acid, tannins 
and nitrate nitrogen 

Bajra J 

J3±nanath grass and I Oxalic acid 

napie'r hybrids i 


Oats - Nitrate nitrogen 
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The wide genetic variability in crops with regc.rd to toxin 
and their contents has to be taken advantage of to brood 
toxin-free voxieties, 

25*3*10 We ha.vo indicated earlier the need for 'fodder 

varieties suitable under rainfed conditions and for low 
rainfall areas. High yielding varieties suitable under 
irrigated conditions are known but none so far for rainfed 
areas. Wo recomraend that immediate attention should be 
pa,id to evolve grasses and legumes suitably for rainfed 
conditions. Special attempts should be made to develop 
dual purpose legumes, i.e. yielding grain as well as fodder, 
so that even farmers having no spare land can use them in 
crop rotation« 

25 *3*11 In general, there are two scarcity periods in a 
year, viz., May-June and October-November, when crops are 
being harvested and preparations made for the next crop. 

Of these two periods, the former is too rigorous for growth 
of fodder -GfriSp-s owing to greater scarcity of waiter. In the 
circumstances, it is expeditious to breed miHticut varieties 
which can overlap these periods or evolve varieties with 
fast rates of growth and adapted to .the prevailing conditions. 
25«3»12 Vaxietics which have been specially developed for 
fodder imrposes but are found to be susceptible to diseases 
and pests have received very little attention so far. It 
is necessary to evolve varieties resistant to the prevalent 
diseases and pests. Effective and timely^control measures 
against pests and diseases are, necessary in case of fodder 
crops as well. 
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25»3«.13 Very little work has been^done in the coimtry 
so far on introduction or production of root crops like 


swede, turnip, mangold, beet, and carrot for fodder. 

Some of these root crops produce high tonnage within a 
short period and can be fitted in the existing crop 
rotations. One of the reasons for insufficient work on 
these crops is perhaps their indifferent seed production 
for which special agroclimatic conditions are required. 
Seeds of most of these crops can, however, be produced 
in the hilly areas of northern India where conditions are 
congenial. All these aspects need to be looked into 
urgently. For areas, with insiafficient rainfall and 
irrigation facilities choumo«»llier ( Brassica oleracea ysy r. 
acephala ) can be grown Instead of berseem. This crop, 
we understand, was introduced by the Agriculcutral Research 
Institute, Ranchi, Bihar many years ago and proved to be 
highly promising. Further development work, however, was 
not carried out. Other crops like Vicia sp, etc, can also 
be introduced. Research work on all such species which 
hold promise under low rainfall condition should be 
intensified. 

25.3.14 In view of diverse agroclimatic conditions and 
hence varied requirements of different regions, it is 
imperative to acquire and build up extensive collection 
of gennplasm of suitable grass and legume species. Up till 
now no suitable legume has been identified for grasslands 
particularly of the drier regions. Cowpea is by far the 
most popular summer fodder which is grown in corabinatior 
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with other crops like maize, .1 ovar nnd hybrid napior under 
irrigated conditions. It has, however',* one defect; itc cannot 
tolerato shade. Efforts shoiold, therefore, bo made to 
locate a high yielding quick growing shade tolerant legume 
which can combine well with cultivated fodders. Similarly, 
quick growing photoinsensitive varieties are required for 
use both under irrigated jind rainf'ed conditions to fit into 
the major crop rotations in different parts of the country. 
Research work on all these aspects has to be intensified. 

25.3 • 15 ’ order to build up the required geimplasm 

collection in the country, a few exports may be deputed to 
select suitable cultivars from those of the tropical/ 
subtropical countries which have promising grasses and 
legumes. Of these, Argentina, Brazil, Central and East Africa 
may be particularly mentioned. Close'scientific 
collaboration and mutual exchange of material should be 
maintained with Australia,■ tJnited Kingdom, USA etc. which 
have already bUilt up a rich'collection of gcrmplasm of 
grasses and legumes. 

Production Technology 

25.3.16 Apart from the evolution of genetically superior 
varieties suitable for agroclimatic zones, varied growing 
seasons etc, the management of the crop is the most important 
factor in realising the optimum yields. The whole gamut of 
agronomic manipulations which ensure good management are 
discussed below» 

25*3*17 F^w fodder crops have good keeping quality 
except when special techniques of preservation are employed. 



It is, therefore, important to time their planting in 
accordance with their demand period. Few of them, again, 
have a reasonable spread of time during which the 
harvested fodder is most palatable. This makes it 
important that the harvesting is done during that 
period. The chemical const!tutents of fodders vary greatly 
according to the stage of growth. From the nutritional 
stand-point it would, therefore, be desirable to harvest 
the fodder when their quality and quantity are optimally 
matched. With the maturity of a forage crop, its fibre 
content and total dry matter increase and since 
digestibility and fibre content of a fodder crop are 
negatively correlated, a ccmpromise is to be made between 
the dry matter content and digestibility in order to fix 
the right stage of harvesting. The optimum sowing as well 
as harvesting schedules will vary in the different 
agroclimatic regions and, therefore, such schedules for 
particular crops are required to be determined 
experimentally for each region, 

25*3•IS The use of fertilizer and nutrient elements for 
forage crops is as essential as for other crops, particularly 
when intensive fodder growing is intended. Otherwise, not 
only will the yield of the forage crop be low, but the 
soil will also get depleted of its nutrients. Broad 
ranges of yield potential of fodder crops have been 
indicated earlier. However, such yields cannot be realised 
without adequate input of high quality seed, fertilizers 
and irrigation. In most cases, nitrogen for nonlegimiinous 
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and phosphorus for the leguminous crops result in increased 
production. However, in specific areas the requirements 
may vary. We are informed that at Anand, Gujarat, potassium 
was found to be more essential than phosphorus for increased 
yield of lucerne; in Rajasthan, nitrogen application was 
important for even a leguminous crop like cluster bean; 
for nonleguminous crops also phosphorus may prove to be 
important, e.g., in Jabalpur, where P^O^at 60 kg/ha was 
essential along with N 150 to 200 kg/ha for dinanath grass. 

The role of minor elements in enhaicing green and dry matter 
production has also been effectively demonstrated. For 
example, some Hissar results prove the need of zinc for better 
performance of sorghum. Optimum results from fertilization 
alone cannot be obtained without a composite supporting 
schedule of tillage operations, irrigation and plant 
protection measures. As already stated above a , 1.1 these 
measures are being neglected. Therefore, it is not enough 
to formulate schedules of agronomic and plant protection but 
it is also essential to put them into practice, 

25 . 3.19 One of the important aspects on which more work 
should be carried out is on the possibilities of 
introducing fodder crops in rotation with other field crops 
or as mixed crop with widely spaced field crops. There are 
possibilities of taking a quick maturing fodder crop before 
or after the main crop. Such possibilities are immense 
especially in irrigated areas and in those areas where the 
rainfall is spread over a period of about 6-8 months, • The 
tendency now is to take some other food/cash crops. Even 
in the multiple cropping studies which are being carried out 
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in large nmibers, the fodder component is negligible. 

Fodder crops have a niamber of advantages. As most grasses 
have extensive fibrous root systems, they improve the 
.soil structure snd as such serve a useful purpose in crop 
rotations. They are usually of short duration and will 
rarely prove to be complete failures as most of them could 
be harvested for fodder at any stage. In regions having 
good pre-monsoon showers, it is possible to take a fodder 
crop before or after the main crop. In some areas of 
Karnataka it has been possible to introduce a maize- chowli , 
.jowar or avare as fodder crop before ragi by taking 
advantage of the April, May and June showers. Sown in 
August ragi can mature'v/ith the September-October rains. 
Such possibilities exist in a number of other regions also 
and this should be exploited in full to bring about 
increase in the production of fodder* ' * 

25 . 3.20 Possibilities of growing fodder crops, 
particularly legumes, in rotation with food and cash crops 
have not been itU.l;'- explored.. Studies carried out as early 
as 1926 at Dham/ar have shown that rainfed kharif .jowar 
yields double the qunn'city of grain after rainfed lucerne 
crop in the previous year. Studies on fodder crops are 
usually carried out independently, but never as part of the 
cropping sysbem. More intensive studies are required to be 
carried out to assess the value of each fodder crop as part 
of the cropping systcarn both under rainfed as well as 
irrigated conditions, 

25 . 3.21 Very fev/ studies have been carried out so far 

to explore the possibility of growing fodder crops as mixed 
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crops with other broadly spaced crops. One of the studies 
carried out at the Sugarcane Research Station, Padegaon, 
indicates the possibility of talking lucerne as a mixed crop 
•with sugarcane. As much as 25,000 kg of green fodder per 
hectare was harvested from such a mixed crop. It is 
possible to grow some of the fodder legumes with cotton, 
maize, and ether similar broadly spaced crops. Similarly, 
efforts have to be made to grow grasses and legumes singly 
or in mixtures in plantation crop, viz., coconut,arecanut,etc. 
25«3*22 In general, it can be said that agronomy of 
fodder crops, especially with regard to their place in 
cropping systems, is still to be clearly understood. 
Appropriate cropping systems have to be developed in 
confoiroity with the conditions of the different regions of 
the country. Due to high pressure on land it would be ^ 
difficult to set aside a large proportion of cultivated land 
exclusively for fodder production. Attempts have, therefore, 
to be made to fit them judiciously into cropping systems 
keeping in view the overall agronomic and economic 
objective, namely, that of getting the maximum return per 
unit of land, at the same time maintaining the soil fertility 
at high level. We recommend that intensive studies should 
be undertaken on all aspects of growing fodder crops in 
mixtures with other crops and the economics of such practices 
worked out for each region. 

25*3*23 There is dearth of germplasm material in the case 

of forage legumes. This, coupled with the lack of 
(a) suitable teclmiques of evaluation in mixed stands. 
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(b) breeding procedures due to the peculiarities in the 
modes of their reproduction, (c) knowledge of evaluation 
for dry matter yields and nutritive quality in terras of 
total digestible nutrients, and (d) knowledge of factors 
influencing seed setting and seed production in forage 
legumes has proved to be a serious handicap to forage 
legume breeders in this country. Furthermore, efforts of 
the latter to develop varieties were largely restricted 
to single plant selections and that too in such self- 
fertilised legumes as cowpea, guar . Phaseolus 
species, Dolichos lablab , Mucuna species etc. The 
varieties thus developed for the most part did not involve 
hybridization and selection for forage characters in 
segregating populations* Although IGFRI as well as 
some of the agricultural universities have initiated some 
work in order to remove these handicaps, there is need to 
tackle these problems in a more concerted manner and for 
this purpose the breeding and agronomic programmes being 
implemented in the country have to be suitably geared. 

25.3*24- Seed production aspects of some of the forage 
legumes such as lucerne and berseem need special attention. 
Lucerne has been reported in most of the regions to be a 
shy seeder. Seed production of this crop may be dependent 
on a number of factors including presence of the right kind 
of bees for tripping the flowers* Lucerne is grovm under 
a wide variety of climatic and soil conditions both in the 
plains and on the hills. We recommend that special studies 
be undertalcen by IGFRI and other central institutes and 
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agriciiltural 'universities v/orking on forage crops to study 
this aspect and to find a solution to the seed setting 
problems of lucerne, bersoem as 'well as other crosspollinated 
legumes and grasses grown under different agroclimatic 
conditions. The important role played by the honc^y bees in 
fertilisation and seed setting particularly in crops lilte 
ber seem, lucerne has been discussed in Chapter 27 on 
Apiculture . 

2^.3*25 The sorghums or .1o\>^ars of different kinds are the 

most commonly grown in the country us rainfed as well as 
irrigated crops, V/hen intended solely as fodder crops, thick 
sowing is resorted to. The sorghums give only one crop with 
each sowing though a small crop of ratoon or stubble crop 
under irrigation can be harvested. There appears to be 
considerable scope ii developing suitable varieties which 
will be amenable to .multi-harvesting. One of the studies 
carried out at Dharwar indicates that rabi .jowar variety 
can be sown in kharif, as after harvesting it ras fodder, it 
can be allowed to mature .and yield good grain in rabi season. 
Detailed studies are required to be carried out to develop 
suitable .1 owar varieties which can give one or 'two cuttings 
of fodder and also yield good quantity of grain. Studies in 
this direction are under way at International Crop Research 
Institute for Semi Arid Tropics (ICRISAT) in Ryderabad and a 
nujiiber of dry farming rese,arch -stations. However, the 
present iiidications are that the grain yields go down 
considerably when the crop is harvested one or more times 
for fodder purposes. It is, therefore, necessary to develop 
suitable dual purpose varieties. 
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h GRASSLANDS 
*1 0 

25.^.1 According to ecologists grasslands do not 
occur as a climatic climax in India. In other words, 
these grasslands represent an interim stage (Preclimax), in 
the succession and some of tham may be relatively very 
stable under the influence of various biotic factors such 
as fire, grazing etc. 


Types of Grass Cover in India 

25 .^.2 The first ever attempt to study the existing • , 

types of grasslands in India was made during the rapid 
reconnaissance survey which the ICAR initiated in 1953* 

The results of the survey have been documented in the 
monograph entitled ’’The Grass Cover of India". The main 
objective of the survey was to study the various grassland 
communities as they occur in the varied climatic and 
sociological conditions in India and recording the changes 
in relation to the ecological factors of the environment-, • 
whether natural or introduced by man. As a result of the 


survey, five major types of cover with their corresponding 
lower stages in the succession, v/ere recognised. The types 


of grass cover and the distribution of each are given below: 


Type of 
grass cov ^r 


Distribution 


1. Sehima - V^hole of p'uinsular India, the Chhota 

Dichanthium Nagpur plateau and the Aravalli range 
type comprising the States of Gujarat, 

Maharashtra, Madhya Pradesh, Orissa, 

Andhra Pradesh, Kerala, Tamil.Nadu, KamataJca, 
South Bihar and South West Bengal 


1 Champion, H.G. 1936. A Preliminary Survey of the Forest 
Types of India at'id Burma Indian For Rec. N.S., Silvicul t. 

2 Bor, N.L. 19^2. Ecology; Theory and Practice, Proceedings 
P^th Indian Sci. Con,g., Baroda, Part II: 145-179• 
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and. southern hilly portion of Uttar 
Pradesh and Rajasthan. 

Suh-tropical arid and semi-arid region 
comprising the northern portion of 
Gujarat, whole of Rajasthan (excluding 
the Aravalli range in the south), 
western Uttar Pradesh, Delhi and Punjab. 

Whole of Gangetic plains the 
Brahmaputra valley comprising States of 
Manipur, Asstsai, Tripura, West Bengal, 
Bihar, Uttar Pradesh, Delhi and Punjab. 

The entire northern and northwestern 
montazie tract in the States of Manipur, 
Assam, West Bengal, Uttar Pradesh, 

Punjab, Himachal Pradesh and Jammu & 
Kashmir. 

High hills of the northern mountain belt 
comprising Jajmau & Kashmir, Himachal 
Pradesh, Uttar Pradesh, West Bengal and 
Assam. 

25*^»3 Although the broad cover types have been described 
along with the species existing under the different biotic 
conditions, it may be necessary to undertake further 
intensive work in areas where grassland development is to 
be undertaken. For the temperate and alpine cover, the 
number of sites examined in the survey was limited and it is, 
therefore, necessary to undertaJ-ce intensive studies both in 
the eastern and western Himalayas. 

25 .The present deteriorated state of the grasslands in 
India is well known. JThis is the result of decades of 
overgrazing and-ncglc-ct. In many areas the protective cover 
has been almost ccmpletely removed leading ultimately to 
extensive erosion. In other areas the productivity of 
grasslands has deteriorated due to the elimination of the 
perennial types and their replacement by inferior annual 
species. 


2. Dichanthium - 
Cenchrus- 
Lasiurus type 


3. Phragmitis- 
Saccharum- 
Imnerata type 


h, Themeda - 
Arundinella 
type 


5 . Temperate- 
Alpine type 
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25«^*5 Although accurate estimates of area under the 
existing grasslands in the different States are not 
available the area classified as permanent pasture and other 
grazing land covers 13.3 In addition,, 

there are 16,1 Mhr. under culturable wastes. 

Out of the 66.0 Mhr. classified under forest no 

accurate estimates are available as to the area which may be 
termed as grassland or from which grass could be collected. 
It is estimated , however, that the total forest area open 
to grazing In tropical India is of the order of 3^.13 
Mhr 

25.^.6 As v/e have indicated earlier no attempt has so far 

been made to protect and improve the extensive grasslands 
available in many States. Isolated examples of increased 
productivity that can be achieved through ameliorative 
measures are available in some of the Government farms, 
particularly the military farms. Trials conducted by 
IGFRI^, Jhansi and GARI^'", Jodhpur have also shown that 


1 Glassification of Area & Irrigated Area, Statewise 
(1971-72), New Delhi, Directorate of Economics & 
Statistics, Ministry of Agriculture. 

2 1970. Indian Forest Statistics 1960-61 to 1962-63; 

New Delhi. Directorate of Economics and Statistics, 
Ministry of Agriculture & Irrigation. 

3 %agoon, M. L., & Da.badghao, P. N. 1973t How to achieve 

potential grassland production, Indian Farming, 

Vol. 23(5): 15 


Ahuja L. D. 1973. Forage Production (with special 
reference to Arid Zone), Jodhpur, Central Arid Zone 
Research Institute, 
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remarkable improvement in yield can be achieved by adoption 
of improved management techniques. Once the principal • 
biotic interference, viz. the grazing animal, is removed, 
the grasslands regenerate very fast and the production 
increases 2 to 4 fold within a few years. Protection of 
grassland is, however, not any easy proposition. The problem 
of overgrazing throughout the com try is so acute that the 
possibilities of irnproveiment of gra.ssland have generally been 
considered merely as a theoretical exercise. It can be safely 
said, however, that the grasslands normally Ccarrymany times 
the number of animals than they are ca.pable of. It would, 
therefore, be necessany not only to limit the stocking rate 
but also mdertake other measures for improvement of the 
grasslands. The problem of the increasing number of largely 
useless aninals has already been dealt y±th earlier. This is 
intricately linked with the development of all fodder 
resources including the devolop'iient of grasslands. Unless 
the number of animals is restricted and a system of controlled 
grazing adopted, it_ would not .bo possible to bring about any 
improvement in grassland productivity. 

25 . 4.7 The northern hilly tracts of India deserve careful 
and immediate attention not only because they have many of 
the important watersheds but also because they constitute 
highly potential tract for development of livestock industry. 
The watersheds in the hilly tracts present certain peculiar 
problems of soil conservation, overgrazing and erosion. 

The animal industry in those tr-acts v/ill continue to depend 
mainly on the grasslands and gra,zjng lands inside and outside 
forests, as cultivable area is limited. It is, therefore. 
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imperative that immediate steps are talcen for development 
of grazing resources in a manner consistent v/ith the 
requirements of watershed protection as well as optimum 
production of forage. 

25.^*8 In view of the fp.ct that no consistent effort 

has been made in the past for grassland developnent, we 
indicate in the follov/ing paragraphs some aspects of a 
rational and scientific approach to problems of grassland 
improvement under different agroclimatic conditions. 

Fundamental Kaheup of Grasslands 

25 , 4,9 A knowledge of the fimdamontailnakeup of the 

grasslands of a region is an essential pre-requisite for 

formulating any plan for their systematic development and 

management. The first necessary step is to determine the 

four condition classes of the grasslands into which they 

may be broadly divided, viz,, excellent, good, fair and 

poor,- depending on the type of grass cover (botanical 

•1 

composition) :ind percentage of ground cover . The 

description of these classes is as follows: 

i) Excellent; 76 ;^ and over contributed 
by • Climax*species; plant cover 51^ 
or over, 

ii) Good: to 75% 'Climax’ species; plant 

cover 26 ^ to 5^%- 

iii) Fair; 26 % to 50^ 'Climax' species; plant 

cover ^0%) to 25 %» 

iv) Poor; Q% to 25^ 'Climax* speciesj plant 
cover less than 10^, 

*By 'Climax' species is meant the species 
representing the highest stage of succession under the 
available climatic and edaphic conditions. 


Agarwal, S.C. and-Rege,‘W-.D. I 96 O, Planning and 
managing grasslands, J. of Soil & Water cons, India, 
Vol, 8 (2 & 3). 



After the condition classes of the grassland are determined, 
the different steps for their optimum utilisation may be taJoen. 

Weed Control in Grasslands 

25»^.10 One of the results of overgrazing is the invasion 
of both herbacious and shrubby weeds which compete with the 
useful species for soil moisture £nd plant nutrients, thus 
affecting production. In the triHs conducted at I^FRl\ 
it has been seen that in well managed grassland hay yield is 
about 4-2 quintals per hectare, yield decreased to 12,0 
quintals per hectare. ,nnd quintals per hectare respectively 
in grasslands having on the average 1^800 ancll3,500 bushes per 
hectare respectively, thus showing a great decline in yield. 
Bushes and weeds can be rcaaoved in various wo,ys such as 
digging out, burning or by use of herbicides such as 2,4, ^-T 
or Picloram, Wliile use of fire as a means of eradication of 
weed could be made, it has to be borne in mind that in arid 
and semi-arid regions, burning accelora.tes the deterioration 
process. Fire can be used v/ith coiUtion in humid areas for 
destruction of bushes and shrubs. 

Soil and Water Conservation in Grasslands 
25.4,11 Depending on the topography 'and the soil 
condition, proper soil and water conservation methods should 
be an integral part of a good grassland management system. 

On degraded grasslands,' therefore, specially on undulating 
terrain, one of the first measures that should be tal^en is to 
prevent any further erosion of soil. Depending on the 

Magoon, M. X.Dabadgliab, T.d," 1973. Hovr to r.chievc 

potential gra.oslarid production-, Indian Farming, Vol.23(5) :15. 
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extent of erosion, contour furrov; and ridges should he put 
up to check further soil loss. Where gully formation has 
already taken place, check dams should be put up depending 
on the extent of gully formation. In arid and semi-arid 
regions conservation of available rain water is obliga.tory. 
Harrowing, contour furrowing or pitting helps in 
conservation of soil moisture. Diverting rain water through 
natural water courses to adjacent slopes by putting up small 
dams, can also be effectively used for "water spreading" in 
aneas of scanty rainfall. 

Ecological Management of Grasslands 

25«^«12 There is a general consensus among ecologists 

that ecological management of grassland on the basis of • 

known successional trends and the reaction of the species 

to different biotic factors, is the best and the cheapest 

means to effect improvement in grasslands. Management of any 

grass cover will naturally be based on growth cycle of the 

regeneration . 

species, the rate of j". y, . and reaction to defoliation, 

palatability and competitive ability etc. The system of 
management should be such as to favour regeneration and 
m\iLtiplication of the most desirable species and maintain 
the grassland under the optlcrium condition of productivity. 

In situation where degr.adation has proceeded to such an 
extent that the desirable species have almost been eliminated, 
ecological succession could be assisted by the .reseeding of 
the desirable species under proper conditions of protection 
and management. For example, in arid and semi-arid regions 
of India, where the grass cover is of Dichanthiun.-Genchrus . 
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Elyonurus types, reseeding could be done with any of the 
constituent species or related species fomd mder such a 
grass cover. Similarly, under Sehlma dichanthroiii type, 
Sehlma nervosum could be established in the degraded 
grassland in accompaniment with proper soil conservation 
measures. It may also be possible to assist in the 
regeneration of the grassland by using any one of the 
species found one stage lower in the succession such as 
Chrysopogon fulvus or Eremopogon fovoolatus . 

25 .^.13 Depending on local conditions of topography one 
or the other of the following methods can be adopted for 
the reseeding of grassland: 

i) surface seeding by scratching of the 
surface soil with simple implement; 

ii) sod seeding, whereby the seed is placed 
slightly below soil surface in the 
existing sod by special equipments; 

iii) sowing of se'ed or planting of rooted slips 
or tillers in lines in the existing 
grassland; and 

iv) aerial seeding of hill slopes in sheep 
rearing areas. 

25 .^.1^ Reseeding of grassland is one aspect on which 

more information is required 'under different grassland 
types of various condition classes and under different 
systems of management. It is recommended that the above 
work on ecological improvement of grasslands both with or 
without reseeding under different condition classes shoxild 
be undertaJcen by IGFRI, CAZRI and agricultural universities, 
which are already working on grassland improvement and 
management. It is also necessary to collect more 
infomation on viability ana aormancy of the Important 
grassland species normally available in India. 



649 


Multiplication of Grassland Seeds 

25 .^.15 Seeds of the important grassland species are not 
available in any quantity and this has hampered grassland 
developnent work to a great extent. Although there'is 
large demand for seeds of Cenchrus ciliarus . Cenchrus 
setigerus . Dichanthlum ann\ilatum » Panicum antidotale etc., 
there is no source in India which can supply these seeds in 
required quantities. It is, therefore, necessary that a 
seed production programme be undertaken by the organisations 
mentioned above. Forest departments should cane forward 
particularly in the arid and semi-iAiil regions, to undertake 
a programme of seed production of the. ma;Jor grassland species. 
We have recommended in the Interim Report on ’Desert 
Developnent that grassland development work in the desert 
regions should be undertaken by the forest department of 
the States covered and this should be implemented effectively 
and quickly. 

Introduction of Legume Component 

25*^.16 A suitable legume component, comparable to that 

of clover or alfalfa of the temperate regions, is lacking in 
Indian grasslands. It is well known that the quality of 
forage in Indian grassland is very poor. Although most of 
the grass species in the earlier stages of growth contain 

about seven per cent crude protein, it progressively decline; 

•1 

to two per..cent on maturity . It would ^therefore ^be 

necessary to introduce a suitable legume ccsnponehf in our 

grasslands in order to improve the quality of the herbage 

and also to progressively improve the soil fertility. Trials 

introduce 

are being made to^a number of legume species, b'oth Indigenous 
and exotic. Some success is reported to have been achieved 

T ' ” ' “--- - - - " ' ■ ■ I 

Magoon, M.L. & Dabadghao, P.M» 1973..- Hbv/ to. achieve 
potential grassland production, Indian Farming Vol.23(5):15, 
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in introducing Atylosia scaraboides ( ban kulthi ) and Macroptilium 
atropurpuj:j>vja . It has been observed that even if the grass 
is harvested at the mature stage, as is normally done, 
protein content of the mixed herbage is over 6 per cent as 
compared to about 2 per cent of the pure grass hay. 

257 The types of legU 2 iies available at present such as 
At.ylosla . Alysicarpus , Indigofera etc. do not appear to be 
particularly promising for grazing of livestock. Work 
should be intensified to evolve high yielding cultivars of 
these species. At the same time, all-out efforts will have 
to be made to locate exotic species that coiuLd be introduced 
in Indian grasslands. Some species of Stylo son the s appear 
to hold some promise in this respect. The possibilities of 
using perennial species of groundnut ( Arachis ) as a grazing 
legume should be investigated. Perennial types of Ca.1 anus 
may also hold some promise in this regard. 

25.^*18 Animals graze selectively and the most palatable 
species are nipped off before they put forth new growth 
thus the most desirable species in the grasslands are depleted 
much faster than the relatively unpalatable'types. The need 
for proper protection 'from grazing cannot, therefore, be 
over-emphasised. Sufficient information"^ is available on 
the benefits derived from protection alone, 

T 

i) Kumar L.S.S. and Godbolo, S.R. 1933. Grassland 

investigations in V/ostern India; Herbage Reviev/ Volume, 

ii) Kumar, L.S.S. 194-6, Better utilisation of farm grasslands 
in Bombay Presidency; Indian Forestor,' 72, 

ill) Albertson, F.W. 1958. How they are improving grasslands 
in Saurashtra; Indian Faiming 8(9). 
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25*^.19 As mentioned earlier, the studies on grassland 

management were initiated in Bombay Presidency as far back 

as 1912 by Bums and his associates. In these studies 

wherever controlled grazing of the rotational types was 

-1 

practised, the following advantages were apparent : 

i) the vegetation is afforded a 
chance to make bettor growth; 

ii) young and nutritious grasses become 
continuously available to the 
animals during the grazing period; 

iii) the grazing period becomes prolonged; 

iv) the cattle maintain good condition; 

v) inferior ahd coarse grasses gradually 
give place to superior types; 

vi) erosion is reduced; and 

vii) seedlings and saplings of forest 

trees are not damaged or browsed by 
cattle since sufficient grazing 
is available for the latter. 

Application of Fertiliser 

25 .^.20 It is known that grasses and natural grasslands 

respond favourably to application of fertilisers. It was 
found in a study on soils fairly rich in calcium (Ca) and 
phosphorus (P) at a place near Nagpur that the effect of 
application of super-phosphate is marked by increased growth 
and consequently a higher yield of dry matter. Manuring 
with Ca and P is found to have a favourable effect on the 
mineral composition of plants grown in soils poor in these 
nutrients. Studies by GAZRI have shown that yields of 


-] 

Whyte, R.O., Grassland and Fodder Resources in India. 
Now Delhi Scientific Monograph No,22, Indian Council of 
Agricultural Research, 
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grasses like Elyonurus hirsutus , Cenchrus ciliaris , Cenchrus 

setigerus and Paiiicum antidoiale go up following the 

application of nitrogenous or phosphatic fertilizers. The 

increase is greater when these fertilisers are mixed and 

applied. Potash, however, has a depressing effect on yields 

of all the four species of grasses. At Coimbatore, a coinbinr.tion 
of farmyr.rd mr.nurc plus ammonium sulphate wr.s found to be the best 
in trials with G^aciiciiS, gHic.rlg, Cgnclirua glc.ucus Brnchiari.- 
dliiifii, p-Jlicm IP'.xiiliitL.-- nd Panlcua antidotalg^ cor\chrus,- : .-ar.uous 

was tliv. most responsive species to ii urinj, j-j- 

will thus be seen that besides taking measures such as soil 

and water conservation, ecological management and reseeding 

as discussed in paragraph 2^.h,^0 - 25.^*13 for increase in 

productivity of grasslands, periodic application of suitable 

fertilisers would greatly enhance the production of grasses* 

25«^«21 We, therefore, recommend that intensive studies 

should be undertaken to ascertain the optimal mode of 

utilisation of fertilisers under different agroclimatic 

conditions for development of grasslands in different parts 

of the country. In extensive rangelands and grass reserves, 

which are not easily accessible, one way of application of 

fertilisers would be to form pellets by coating quality 

grass seeds v/ith fertilizers and broadcast them if necessary 

from air, -all over the area. In smaller grasslands, 

application of fertilisers should follow soil testing, and 

should be combined with tractor ploughing, selection of the 

most suitable grass or fodder species, introduction of 

legumes and scientific system of harvesting. 

- 

Whyte, _R.O., Gr-ssl.a.'.:P.’-.lor iicsourcos in Indi, New belhi 

Scientific Hjnogrnph No.22, Indi: n Council of Agricultural 

Research. 
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Controlled Grazing and Grassland Development 

25 .^.22 For proper utilisation of grasslands various 

systcans of grazing, viz., controlled continuous grazing, 

rotational grazing, deferred and rotational grazing can 

be used dcp0-1 linj on available grazing and number of 

animals. We have described in detail in the Interim Report 

grazing 

on Desert Development, the system of rotational/t© be 
adopted in desert areas. This system coifLd be adopted with 
suitable modification in most States of central and western 
India where large scale grassland development is proposed 
to be undertaken. Steps to be taken for grassland 
developnent in the arid and semi*arid areas of Rajasthan, 
Gujarat and Haryana nave already been indicated. The States 
in which grassland development prograPune should receive 
immediate attention besides the areas outside the arid and 
sooi-arid areas of the above three States are Madhya Pradesh, 
Maharashtra, Karnataka, Tamil Nadu, Andhra Pradesh, Bihar, 
Orissa and subtropical as well as temperate and alpine region 
of Jammu and Kashmir, Uttar Pradesh, West Bengal cind Arunacha 
Pradesh. 

25.4.23 Though from time to time, a survey of the differen 
categories of wastelands has been made, the magnitude of the 
problem is yet to be'detennined in many of the States. There 
has to be a systematic survey of such wastelands and village 
common lands in the different States for preparing a land us( 
plan based on a village or group of villages as a unit. The 
land use plan should clearly indicate the areas which would 
be earmarked for grazing and for raising grass and fodder, 
fruit, fuelwood and timber species. In our Interim Report 
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on Social Forestry, we have recoimnended that where a 
minimuni area of 20 ha. is available in a compact block, 
development of mixed forestry comprising raising of grass 
and leEif fodder, fruit trees and other trees suitable for 
fuelv/ood and small timber should be talcen up by the forest 
department* Protection should bo the responsibility of 
the panchayats, with the income being divided equally 
between the panchayats and the forest department*. Since 
grazing and fodder development are vital to the village 
economy, we have stated that development of fodder and grass 
should be an important component of mixed forestry which is 
to be taken up with optimum input and technology as 
elaborated in paragraphs - 25.4,20. Besides the 

categories of land mentioned-above, we have recommended In 
that Interim "Report that all lands on the sides of roads, 
canal banks and railway lines should bo brought under 
organised tree planting. In these areas there will also 
be considerable scope for growing grasses and fodder along 
with trees, and due regard should be given to this aspect 
while formulating programme of social forestry. The areas 
that cannot be covered under social forestry should be 
developed by the animal husbandry department for additional 
grazing and production of hay. 

25.4,24 The survey of wastelands should include the 
assessment of all available Government land according to the 
size of the blocks. All blocks of over 200 ha shoifLd be 
taken up progressively for develoiment as rangelands. In areas 
whore blocks of lands evened by the Government arc scattered 
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and are of small sizes, steps should be taJcen for their 
consolidation. Rangeland development could be made by the 
animal husbandry and sheep development departments. 

However where it is considered necessary to entrust the 
work to the forest departraentj there should be a regular 
consultation between the concerned officers of the animal 
husbandry/sheep development department and the forest 
department for planning the range development programme, 

25.^.25 We have, in the Interim Report on Desert 

Development, recommended creation of grass reserves for 
hay making and storage. The same procedure could be 
adopted for creation of grass reserves elsewhere under rainfed 
conditions, provided the blocks are of large areas and their 
protection is assured. Large blocks of Government rangelands 
of a minimum size of 200 ha, and preferably located for av/ay 
from habitation, would bo suitable for the purpose. In some 
States the Forest D.epa,rtmont is. at present entrusted with 
the management of grass reserves both inside and outside the 
forests. The Forest D apartment ■ thus some experience 

and expertise in this work, and so the programme of devclojanent 
of grass reserves shoiILd be entrusted to the F orest 
Department., To supplemcait the quantity of hay obtained from 
grass reserves and stored in fodder banlcsj the village 
panchayats and individual farmers may also be encouraged to 
conserve the grass on a cooperative basis, and necessary 
extension assistance should be provided by the specialists 
in the Doparhnents of Forest, Ajiinal Hi.usbandry, ^heep 
Development, D airy D avelopnent and ^agriculture. 
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2^,k-t26 Pasture demonstration plots established under 
the Key Village Scheme hi Rajasthan have shovm that fencing, 
reseeding and other measures considerably improve the 
carrying capacity of village comiion grazing lands. Such 
demonstrations on larger plots of lands should be undertuhen 
on an extensive scale. Large plots of Government grazing 
lands near the villages should serve the purpose of 
demonstrating the usefulness of such grassland management 
techniques to the village pancha,yats and fa-irners. illl 
extension media, including a,udiO“visual, aids such as films/ 
slides, should be used to educate the farmers on the need 
for proper protection and regulated utilisation of the 
grassland, 

25«^«27 In order that grassland development may become 
economic, this prograrmiie should be combined with that of 
the iTiiprovement of livestock. Grassland development can '■ 
become economic only if the produce from this lra?id is fed 
to the high yielding stock and thereby better return is 
obtained in the forra of livestock and dairy products. If 
this la done then- the owners of the livestock will be in a 
position to pay a reasonable price for the hay as v/ell as for 
the fees for- controlled grazing. For the purpose of grassland 
development extensive aneas would be needed and for this we 
recommend that the existing pastures and grazing lands as 
also the village common lands and wastelands which are 
intended to be brought under social forestry and other 
grassland development schemes should not be allotted to 
landless labourers in the 'land for Irndless' programmes. 



The economy of the landless labourers can be better secured 
by providing facilities for better grazing and feeding of 
hay to their animals than, by alio ting to them small areas 
of poor quality lands, the upkeep of which would be 
burdensome for them. 



5 TREE MD SHRUB LEAVES AS FODDER 


25«5»1 Cattle and buffaloes are generally fed on 

cultivated fodders and other agricultural byproducts and 

grazing, and sheep are maintained on grazing and shrubs, while 

in almost all parts of the country animals lilce goats and 

camels are fed on leaf fodder from shrubs and trees. The 

fodder shortage is experienced during Uovcmber-June 

especially in hilly and drought prone areas, where shrubs and 

loppings from the trees are fed to all kinds of livestock, 

as such 

Tree and shrub fodder Is scarcity fodder particul.arly for 
cattle and buffaloes under the present condition of 

shortage of fodder. There are only very few areas, apart from 
the reserved forests, whore lopping of trees is regulated. 

Even in the forest areas, it is becoming increasingly 
difficult to control lopping and cutting of shrubs for fodder, 
in view of the pressure of the livestock population. In the 
Inner Himalayas, suitable broad-leaved trees, particitLarly 
the evergreen oaje, are lopped on a regular rotation and 
carefully preserved, where a farm has trees allotted to it. 
Elsewhere in the forests or in the common village pastures, no 
such care is tal^en and no tree is spared. Generally everywhere 
in the country there is little attempt at regulation of lopping 
of trees in private forests, sciub jungles, comm.on village 
lands, and avenues wliile trees are often lopped to death. 

25.5«2 The most common fodder trees in different altitudinal 
climatic zones in the Siwalik hills and the Himalayas are given 
in Appendix 25.1. '^hcrc are a large number of trees which are 
lopped in different parts of the country. In the arid regions. 
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the most important of theindljenously available trees are 
khe.1 ri ( Prosonis cineraria ) and ber C Zizinhus sp .)« 

An.1 an ( Hardvickia binnata ) is a popular source of tree fodder 
in the Central India. Some of the common trees of wide 
occurrence in India used for fodder are babul ( Acacia 
nilotica ). neem ( Azadirachta indica )« siris ( Albizzia sp.), 
mulberr y ( Ficus sp.), .1 aman ( I,^.?cnia .1 ambolana ), sissoo 
( Dalber^ia sissoo ), kanthal ( Artocarpus integrifolia ), 
Bauhinia sp., bel ( Aegle marmelos ) etc. The feeding of 
an.1 an leaves and chaffed Zizlphus bush to milch animals is 
very common in areas with low rainfall, while the evergreen 
oak is popular with farmers in hilly areas. Green leaves of 
Albizzia sp. are frequently used in and around the Salem 
and North Arcot districts of Tamil Nadu. Plantation of 
these fodder trees on farm boundaries, village surroundings, 
road sides, along railway tracks, canal banks and in common 
grassland and as part of social forestry can go a long way to 
overcome grazing and fodder shortages. We, therefore, 
recommend that plantation of fodder trees should be tal<en up 
as part of social forestry. 

Sporadic efforts have been made in the past to 
improve the feeding value of various leaf fodder materials, 
but they have mainly remained cloistered in research 
laboratories. It has been reported that the feeding values 
in respect of DCP of some species of tree leaves and shrubs 
like siris, sianjana ( Moringa oleifera ). mulberry or tut . 

Vayal, M. M. Rajahans S. K. Jl' Sawhney P. C. 1973« 

Feeding of Livestock during scarcity period. Animal 
Nutrition Division, Indian Veterinary Research Institute, 
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bel , marorfcili ( Helicteres isora ), bhemal (Crewia 
oppositifolia ).. etc. coinpare quite favourably with grains 
like barley, oats and byproducts like cereal brans; for 
exaiiiple, a mixture of 10 kg of marorfali ' leaves (fresh and 
green) and 1,5 kg of maize or barley yield 0,5 kg of DCP 
and 3,7 kg of TDN, and provide enough nutrients for 
producing 10 kg of milk of 5 cent milk fat. It can, 
therefore, be seen that green tree leaves fed at a. stage 
when they arc digestible and palatable can substitute 
concentrates. We recommend that the Animal Nutrition 
Division of the IVRI, the NDRI and agricultural universities 
should undertalce to study nutritive values of various tree 
loaves and bring out Extension Bulletins for the information 
and use oI field staff, individual farmers and fnm 
cooperatives etc. The Directorate ofExtension of the Union 
Ministry of l-griculture and Irrigation should also undertaJee 
popularisation of the feeding of tree leaves to livestock 
through c.uildovisual aids raid Farm Information Bulletins, 
giving hints on method of growing fodder trees and proper and 
timely pruning and lopping. Disseraination of such information 
would be useful for the fanning community. 



6 SEEDS OF FODDER CROPS 


25 •6.1 The nonavailability of iiTiproved seeds of different 
fodder varieties has been and still is one of the major 
constraints which have hampered fodder and grassland 
development activities. Even now there is no organised 
Industry for production, certification and distribution of 
seeds of herbage and fodder plants. The National Seeds 
Corporation (NSC) has taken up multiplication of a few 
selected fodder crop seeds but its present prograimne cannot 
meet a fraction of the demand and therefore seeds are 
purchased from the open market without any guarantee. The 
importance and the role of miiltiplication of seeds at 
different stages viz. nucleus, foundation and certified 
seeds have been dealt with in details in Chapter 47 on 
Seeds. What has been said there about seed production in 
general is also relevant in the case of fodder crop seed 
production. We are, therefore, dealing in this section with 
only some special aspects of this topic while we would 
invite a reference to the other chapter for detailed 
information. 

Breeder Seeds 

25.6.2 Research work on fodder crops is being conducted 
by the IGFRI and agricultural miversities. The Coordinated 
Project on Forage Crops under which tests are conducted 
under different agroclimatic conditions throughout the 
country can identify the variety most suitable for a 
particular region. After these varieties are identified 
one Institution/Organisation may be assigned the duty of 


661 



662 


multiplying breedor seed for further production of foundation 
seed of fodder crops. The responsibility of organising 
production of breeder seeds and coordinating this work on 
all-India level should be v^ith the ICAR. Rigorous checks 
on the quality of fodder seeds produced at this stage should 
be carried out by the respective breeders themselves. It is 
important that sufficient quantities of breeder seeds are 
produced so that lade of fodder seed does not become a 
constraint in the development prograjmne. This should be a 
noiroal feature before the release of a new fodder variety 
for field adoption. Breeder seeds of improved varieties 
should be made available to the NSC, the centrally 
administered regional stations for forage production and 
demonstration as well as to the State Government agencies 
where facilities exist for seed multiplication under controlled 
conditions. 

25*6.3 It has been brought to our notice that nonavailability 
of adequate quantities of breeder seed of fodder crops has 
been the major hurdle in the seed production prograJiimes of 
NSC. We, therefore, recommend that the ICAR should tai^o 
immediate steps for streoi-alining the production of breeder 
seed of the already evolved varieties of fodder crops, so 
that the NSC and the other agencies involved co^ 1 ld start 
multiplication of the seeds in the required quaiitities. 

Fomdation Seed 

25 . 6 .^ For production of foundation seeds of fodder crops 
of regional importance, the primary responsibility should lie 
with the State Goverruaents. In case necessary facilities 
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for seed production such as fooder crop seed production 
farms are not available v/ith the State Govennnents, the 
latter should specifically nominate or create one or more 
institutional agencies depending upon the circumstances. 

It has been observed that the State seed corporations do 
not noraally tdce up production of fodder seeds. In the 
present state of develcpr.iont of animal husbandry, we feel 
this policy would not be in the national interest, V/e, 
therefore^recommend that wherever State seed corporations 
exist they should taJce u’p the production of foundation 
seeds of fodder crops as v/oll, oven when such a venture 
is not profitable to the corporation in the initial 
stages. It is emphasised that each State shoiild develop 
a seed certification agency for fodder seeds. In case 
such on agency already exists in respect of food crops, 
the same agency should be assigned the responsibility of 
certifying fodder seeds. 

Certified Seed 

25 •6,5 In the Interua Report on Multiplication and 
Distribution of Quality Seed Pertaining to High Yielding 
Varieties and Hybrids of Cereals, we suggested that 
services of five possible agencies could be utilised for 
the purposes of production and distribution of certified 
seeds. These ou’o (a) seed corporations, (b) seed 
cooperatives, (c) seed, growers orgcaiisations, (d) agro¬ 
industries corporation and (c) private agencies. In the 
case of seeds of fodder crops one or more of the aforesaid 
agencies could be utilised for seed production . i 
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and the services of registered growers i.iiy also be drawn 
upon for multiplication of the certified seeds. In fact, 
in the prelirainary stages of in Lroduction of high yielding 
varieties, it may be desirable to eng?.go registered growers 
for seed production, as growers who ai'c also actual users 
of the seed, may help in the i^ro-.^otlon of fodder crop 
cultivation. In this case, however, the State GovornjTicnt 
should give suitable incentives and arrange to buy surplus 
seeds, if any, froia these growers. As already indicated 
earlier, the State Government should develop -an appropriate 
machinery for proper check and quality control of seeds 
produced not only by registered growers but by other agencies 
as v/ell, 

25.6,6 Till such ti.ie separate agencies and organisations 
are created in the States for multiplication of fodder seeds, 
it is necessary to utilize all available facilities and 
•j^nfrebtruacui.-...to the maxlinan extent possible. During the 
Fourth Plan period, 38 fodder seed production farms were 
established in the country. This includes some cattle 
breeding farms v;here areas have been earr.iariced for fodder 
seed production aiid existing facilities are being utilised 
for the purpose. Wherever land is earmarked within the 
cattle breeding farms for this purpose, it is to be ensured 
that the area earmarked is adequate, and the seed production 
faiTO is operated efficiently so that maximum seed is produced. 
At present, almost all the seeds produced at these farms are 
being utilised for fodder production at the State Government 


♦Draft Fifth Five Year Plan, Planning Commission, 
Goverrucent of Didia. 
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cattle farras and very little seed is being used for 
developraental purposes. In order that the State Governments 
become selfsufficient in supply of fodder seeds for all 
fodder crops of local importance, either larger areas will 
have to be earmarked in the farms or additional farras v;ill 
have to be established. Furthermore, the fodder crop seed 
production fams already established during the Fourth Plan 
period, should be provided with all the necessary inputs, 
viz., machinery, equipment, staff etc. so that the farms 
become fully productive. For a vast country like India with 
diverse requirements, 38 fodder seed production farms will 
not be able to meet the requirements of foundation and 
certified seeds even if these function effectively. It is 
therefore necessary to establish additional farms as soon 
as possible 'or facilities available with the existing 
agriculture and cattle farms be augmented. 

25 . 6.7 The cost of qxiality seed will naturally be high. 
There are, however, ways by which it is possible to keep the 
cost within reasonable limits. First, a regular and constant 
demand for quality seeds must be created among the 
cultivators. They must realise that the higher price they 
pay is but little compared to the benefits they will derive 
by use of quality seeds. Once farmers become conscious of 
the benefits of using better seeds they will not hesitate 
to pay a little higher price for them. A vigorous 
extension programme including actual demonstration in the 
farmers' fields must be conducted with the improved high 
yielding varieties, so that they may see the difference 
between the new varieties and those being used by them. 
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As mentioned earlier, in States the seeds of fodder crops for 
demonstration purposes are purchased from the open market 
regardless of the qualit:''. This practice must be done away 
forthvath as it does more harm than good. In case the State 
Governi;:ents are unable to procure certified seeds of any 
particular' fodder variety, i-t is better that no demonstrations 
are conducted on that crop. Wo are told, tlriat some of the 
State Goverii.rents hesitate to purchase seeds from NSC as the 
prices are higher tlian the market prices. We suggest that 
decision must be taken by the State Governments to allow tiie 
concerned departments to purchase seeds from the NSC or 
certified seeds from any other reputable sources v/lthout 
calling for tenders, so that the extension programme on fodder 
promotion is not hamipered. Unless demonstrations are 
conducted with high quality seeds the extension programme 
can never bo a success. 

25 . 6.8 We also- suggest that the minikit demonstration 
prograimiie on fodder crops should be initiated on the seune lines 
as Bice iliniklt frogreim-.e conducted by the Department of 
Agriculture in order to popularise new high yielding varieties 
and to cover a large nu^iber of farmers. 

25 . 6.9 The department charged with extension work of fodder 

crops should arrange to /x^rtiried seeds to farmers well 

in t i T . mR and maks necessary arrangements for their storage of 
saads 3.t district headquarters o.r at tlio locations v/here other 
seeds are preserved for distribution. In case the fodder 
SGods are to be kept for more than one year, necessary 
precautions shoiad be taken to keep the seeds under proper 
conditions. Grass seeds lose viability very quickly and 

It Is nocessary to control humidity rigorously for 
prese rvation. 


their 



7 ORGAi'JISATIONi\L ASPECT 


25 . 7.1 In a vast country lil^e India with diverse 
agroclimatic conditions, the requirements of research in 
fodder of each region of the country would be specific and 
different. Special research projects should therefore be 
undertaken to cater to the .jteeds of each region. At 
present the emphasis laid on research work on fodder crops 
in the agricultural universities is not uniform. It is 
desirable that all of them devote adequate attention to 
this field. The Haryana Agricultural University has 
created a separate department of fodder crops. V/e recommend 
that other agricultural universities should sirailarly create 
a separate department or unit to deal with fodder of all 
types in an integrated manner. 

25*7*2 Earlier in this chapter we have pointed to the 
absence of a suitable organisation to loolc after the needs 
of the development prograrmaes on feeds and fodder. The 
subcommittee of the Central Council of Gosaravardhana very 
pointedly emphasised as early as 1961 this fact and had 
suggested the creation of Animal Feed and Forage Board in 
each State with a similar board at the Centre, It was 
recommended that these boards should be entrusted with full 
executive powers and responsibilities and provided with 
separate personnel, budget, equipment etc. to effectively 
carry out the programme on their own. It v/as also suggested 
that these boards could eventually be converted into 
departments. The aforesaid subcommittee also suggested the 
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appointment of an Animal Food and Forage Development 
Commissioner aid his duties and responsibilities were 
indicated in detail in the Committee's “Report. None of 
the aforesaid recommendations have been implemented so 
far. This shows the low priority being attached to this 
important sector of livestoch development. 

25*7.3 At present the Departoent of Animal. Husbandry 
in most of the States is responsible for fodder development. 
The present set-up of the department, insofar as fodder 
development is concerned, is, however, extremely inadequate 
considering the magnitude of the tasic. The staff consists 
of one Fodder Development Officer - generally of the Class 
II service of the State Government - and assisted by one or 
two Technical Assistants but with no field staff. In most 
of the States the Fodder Development Officer is tal^en on 
deputation from the Department of Agriculture. As such 
there is no avenue of promotion in the Department of Aiimal 
Husbandry for him and this creates lot of dissatisfaction 
among the stoDf as a result of which the work suffers. In 
some States the Fodder Development Officer is a veterinary 
graduate and thus lacks necessary expertise in fodder 
production. It will not, therefore, be wrong to say that 
fodder developnent organisation exists only in name since 
it hardly comprises two to three officials for the whole 
State, It is not surprising that no significant headway 
has been made in this field. We are of the opinion that a 
strong organisation should be set-^ip in each State to look 
after the activity right down to the field level. 
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25 . 7 •*+ We have indicated earlier the importance and the 
necessity of fitting in fodder crops, particularly logunios, 
in the major crop rotations. It is the responsitility of 
the Depart:ient of Agriculture bo formulate svacahlc crop 
sequences for the different agroclimatic conditions. Ai'ter 
giving due consideration as to the dapartriont whicii should 
be entrusted ^.hth the responsibility of fonder devclopisent, 
we have come to the cone '.usion that develorrnent a.spects of 
fodder crops can be tahen care of more effectively by the 
saiee orgairlsation which deals with the food and cash crops 
and which has already a, large extension orgar'iisation from 
the State headquarters ctov/n to the fiedd level. This appears 
to us to be the most Suitable arrangement unless a complete 
hierarchy is to be set up in a separate department or in tho 
Animal liusbandry Department. Fodder production is a 
comparatively new field in v/lrLch new techniques are being 
developed for maximising ^delds under different conditions. 
Management of foci'.or crops (for optimum production of fodder 
and seed) is difficult and complex and requires a thorough 
knowledge of the crop, and techniques of soil and water 
management for which a "basic knowledge of agronomy is 
necessary. Therefore, tiie Department of Agriculture sliould 
be in a much better position to undortalce this rosponsibility. 
We would, however, like to emphasise that the Agriculture 
Department of the State should give this programme full 
attention. It would be desirable that the Agriculture 
Department creates a separate and strong wing at the 
headquarters headed- by a senior officer not belov/ the rank 
of a Joint Director for this work. Tills officershould not 
be entrusted with any other crops so tliat he is able to 
devote his entire attention to this important work. In 
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addition, there sliould bo one Fodder Development Officer in 
each region v/icnin l,he State o-iid Fodder Develo[ment Assistants 
at the district levels. The activities concerning fodder 
promotion at the block and th.e vi.llage I'-vels may be conducted 
by the regular extension officials of the Department of 
Agriculture under the overall griidance of the Fodder 
Development Officer. Besides extension activities it v.dll be 
the responsibility of this wing to arrange for the production 
of seeds of fodder crops at t/ie fodder seed production faims 
and cattle brecd.in£ farras where areas are set apart for seed 
production, and by registered grov-zers. It sliould also arrange 
for timely supnly Ox such seed to farmers. 

25*7.5 We jare convancod that unless a strong oase is created 
for undertaking a massive extension prograriuo on fodder crops 
(Including production and sup.oly of improved fodder crop seeds) 
it would be extremely difficult bo achieve the targeted 
production of greon fodder to moot tl'je requiromonts of the 
livestock sector. But mere conduct of demonstration with 
improved varieties and l.ruproved packages of practices in tho 
farmers' fields v/ill not serve tho purpose. The dooartment 
should bo able to advise the farmers on proper rotations to be 
followed for production of fodder on year-round basis depending 
on individual resources and facilities availablo, so tiiat these 
farms are run efficiently and make profit. It would then be 
in a position to assist the small farmers and farraers of field 
crops in s-v-Titching over to mixed farr.’.ing thereby ensuring 
greater return and stability of the faruiing unit. To ensure 
proper coordination it would be advisable for the concernod 
officials of the two departments to meet well before each crop 
season and do tho planning for fodder development together. 
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25.7.6 So far as grassland improvement is concerned, we 
have indicated earlier in -.Section 4 the responsibilities 
that may be assigned to the Forest, i^nimal Husbandry/ 
vSheepOevclopment Departments in this regard. The 
prograiiimes of rangeland development and management, grass 
reserves and mixed forestry with grass and fodder 
development envisage coverage of a vast area. In order to 
handle these programmes effectively, it would be necessary 
to strengthen all these departments. In our Interim Report 
on Social Forestry, we have urged the creation of an 
extension wing in the Forest Department, Wlierc -i largo 
programme of grassland development is talcen up by the Forest 
department, they should employ adequate nui-ibor of 
agrostologists, agronomists and range management specialists. 
It shoiild also be ensured that once the prograimne of grassland 
development, including grass reserves, is fallen up by the 
Forest Departanent, the areas should on no accoount be 
converted later into forest plantations, VThere largo areas 
are taken up for grassland development by the ^nimal 
Husbandry and Sneep D evelopnent d apartments, a separate wing 
should be created in those departments. The strengthening 
of the infrastructure would necessarily vary from State to 
State, depending on the availability of large blocks of 
grasslands and on the development programmes to be undertaken. 
As such, no general recommendation with regard to the type 
of organisation to be created is given. However, in States 
like Andhra Pradesh, Karnataka, Madhya Pradesh, Maharashtra, 
Tamil Nadu, etc. where there are sizeable areas tinder 
grasslands, a separate unit headed by an officer not below 
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the rank of a Deputy Director should be created to undertake 
a progressive and time-bo'und prograimne for development. 

Other field staff should be provided for undertaiving actual 
developnent activity depending on the extent of the 
programme. It is extremely important that adequate funds 
should be provided for taking up the grassland development 
programme on the same lines as suggested in the Interim 
Report on Desert Development, 

25*7•? Grassland developnent is a specialised job, and 
this can be properly done by trained and qualified 
agrostologists and agronomists. It is, therefore, necessary 
that the implementation wings for grassland development in 
the ”orest, '•^•nimal husbandry and Sheep Development 
Departments should be carried out by specialists with 
sufficient knowledge and experience in this field. In the 
Forest Departmcnt 5 - the supervisory staff in higher cadres 
should be employed on a long term basis to facilitate their 
gaining experience and in making use of such experience on 
a continuing basis. Action should be taJ^en to train adequate 
number of specialists both within the country and abroad 
specially in countries where grassland and range developnent 
is highly c.lV' ac^cl. This is essential as sufficient technical 
knowhow is not at present available in the country, 

25 , 7.8 Both cultivated fo(3*ier and grassland development 
are necessary for implementation of the livestock development 
programmes. It is, therefore, essential that in every State 
there should be a machinery for proper coordination and 
implementation of cultivated fodder and grassland areas. 



673 


This cah be best organised, by setting up a standing 

coordination committee in each State as already recommended 

in our Interim Report on Desert Development. V7e recommend 

that every State should constitute a State-level standing 

committee for the proper planning and execution of the 

fodder and grassland development programmes. This State- 

level committee should be headed by the Agricultural 

Production Coimnissioner and should have as members heads of 

the Departments of Agriculture, Forest, Soil Conservation, 

Dairy Development, Sheep Development and Animal Husbandry. 

Representatives of the Irrigation and Revenue Departments 

should also be included in it. The Director of Animal 
Sheep Development 

Husbandry/should be the Member Secretary of this Committee. 
This committee should assess feed and fodder requirements 
of the State, review the progress of grassland and fodder 
development activities, coordinate the activities of concerned 
departments in the field of grassland and fodder development, 
lay down the policies and time-bound action programmes and 
taKe effective steps for implementation of these prograJimies 
through the various concerned departments. Similar 
coordination committees should be set up at the district 
level with representation from the various concerned 
departments under the chairmanship of the Chief Agriculture 
Development Officer, 

25*7*9 At the Central level in the Department of 
Agriculture, there is a small unit charged v/ith the 
responsibility of fodder and grassland development. It is 
at present headed by a Deputy Commissioner, This unit will 
be required to provide technical guidance. It would be 



highly desirable that this unit should be adequately 
strengthened to meet the requirements of the much enlarged 
programnies visualised and recommended by us earlier. The 
Committee of Livestock Feed and Fodder set up by the Union 
Ministry of Agriculture recoimnended the creation of a post 
of Joint Commissioner for this purpose. V/e endorse this 
recommendation strongly. Besides creating the post of 
Joint Commissioner, it would be necessary to add adequate 
staff to this unit. 



8 SUM^IARY OF REGOMi-IE^DATIONS 


25«8.1 The following is a summary of the important 
recommendations made in this chapter> 

1. The available feed resources being extremely limited 
should bo distributed in such a manner that these are put to 
best use for increasing the production of milk, meat, wool,eggs, 
etc. 

(Paragraph 25*1. 

2. There should be a strong research base for 
undertaking effective programmes for the evolution of high 
yielding, nutritionally superior and disease resistant 
varieties and for standardisation of package practices as 
applicable to different agroclimatic regions. Massive farmer- 
oriented extension programmes both for fodder production and 
conservation should be organised. 

(Paragraph 25.1. 6 ) 

3. Efficient arrangement for production and supply of 
high quality fodder seeds should be made, 

(Paragraph 25*1.6) 

4-, Selection and introduction of high yielding fodder 
varieties need attention. 

(Paragraph 25.3.5) 

5» High yielding fodder varieties are usually shy 
seeders. Efforts should therefore be made to incorporate high 
seed yielding character in them. 

(Paragraph 25*3•6) 


675 



676 


6. Efforts should be made to combine high nutritive 

quality with high yield, 

(Paragraph 25.3•?) 

7* Dual purpose and multi-cut legume fodder varieties 
which can overlap the fodder scarcity periods, May-Jme and 
October-November 5 should be evolved for inclusion in crop 
rotations. 

(Paragraphs 25.3.10 
and 25 . 3 . 11 ) 

8, Arrangements for seed production of the I'oot crops 
with high tonnage should be made in the hills of northern India. 

(Paragraph 25.3.13) 

9, Suitable high yielding, quick growing and shade 
tolerant legumes which can combine well with cultivated fodders 
shoiild be evolved for irrigated as well as ralnfed areas, 

(Paragraph 25.3.1^) 

10. In order to build up the required germplasm 
collection, experts should be sent to tropical and subtropical 
countries to locate promising grasses and legumes, 

(Paragraph 25.3.15) 

11. Optimum sowing and harvesting schedules should be 
determined for each fodder crop for each region, 

(Paragraph 25.3.17) 

12. In ralnfed areas where premonsoon showers occur, 
possibilities of growing short duration fodder crops should 
be exploited. 


(Paragraph 25.3.19) 
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13* . Studies on the economics of fodder crops grown 

as a mixed crop with broadly spaced food or cash crops and 
as a single crop should be carried out, 

(Paragraphs 25 . 3.20 
to 2?.3.22) 

14. It is necessary to Innit the stocking rate of 
grasslands and to undertake measures for improvement of 
their productivity by controlled grazing. 

(Paragraph 25^.4. 6 ) 

15. In grasslands of arid and semi-arid regions, 
conservation of rain water by gully plugging, putting 
small dams, removing shrubs etc. should be practised, 

(Paragraph, 25.4.11) 

16. In degraded grasslands, reseeding of desirable 
species with proper management should be resorted to. 

(Paragraph 25.4.12) 

17 . Work on ecological improvement of grasslands 
should be undertaken by the Institutes’ working on grasslands 

management. (Paragraph 25.4.14) 

18 . Grass seed production programme should be 
undertaken by the organisations presently conducting 
researches on these aspects, 

(Paragraph 25.4.15) 

19 . In order to improve the herbage quality and the 
soil fertility, it is necessary to evolve and introduce a 
suitable legume component in grasslands. 


(Paragraph 25*4,16) 
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20. IntjTi 3 iV 3 sbadi&s should be unclertakou co ascertroin 
the optimal mode of utilisation of fertilisers in grasslands, 

(Paragraph 2 7•^• 21 ) 

21. A S 3 ^si: 0 mabic survey of v;astel;vno.s and village comriion 
lands should be made to prepare a .land use plan as part of 
Social forestry incorporating therein prognimmes of development 
of fodders ai'id grasses. Ihe vastelaiuis not covered under 
social forestry'' Tiirogrammes should be developed by the Animal 
Husbandry Department for additional grazing and production of 
hay. 

(Paragraph 2!?.'^-.23) 

22. Vfnile formulating programmes of social forestry on 
lands on the .sides of roads, canal banJes, end railway lines 

duo regcird should be given to the grovring of grasses and fodder 
along with trees, 

(Paragraph 27. 23) 

23. Available land in possession of Gov:'?rnm.ant, 

conso.'.'idated where nccessarj'", in blocks of over 200 ha should 
be taken up progressively for developuent as rangel;arids by the 
Animal.Husbandry and Sheep Development Departments. ^Where the 
Work is to be entrusted to tlie Forest D^.^partns^Jt, t]vero should 
be a regular consultation between the concerned officers of 
these departments. 

(Paragraph 25.^*24) 

24. Large blocks of Government raiigclands located far 
away from habitation should be developed as grass reserves 
for hay maid-rig o.nd this could bo eritn-isced to the Forest 
Department if necessary. The village pancha.yats and individual 
farmers shondd also bo encouraged to conserve grass on a 
cooperative basis. 

(Paragraph 25*4.27) 
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25. Government lands, developed as grazing lands, 

should also serve as demonstration plots to the village 
panchayats and farmers. All extension media should be 
used to educate the farmers on the need for proper 
protection and regulated utilisation of grasslands. 

(Paragraph 25.^.26) 

26» In order that grassland development becomes 

economical, the programiiie should be combined with that of 
improvement of livestock, 

(Paragraph 25.^.27) 

27. Existing pastures, grazing lands, village 
cor.imon lands and other wastelands to be brought under 
social forestry and other grassland development 
prograiiimes should not be allotted to landless labourers, 

(Paragraph 25.^.27) 

28. Planting of fodder trees on fairo boundaries, 
village surroundings, along road sides, railway tracks, 
cancil banks and in' grasslsinds should be encouraged as part 
of social forestry. 

(Paragraph 25-5.2) 

29 . The Indian Veterinary Research Institute, 
National Dairy Research Institute and the agricultural 
imiversities should landertalie trials to find out the 
nutritive value of leaves of fodder trees. 

(Paragraph 25.5.3) 

30. The Directorate of Extension of the Union 
Ministry of Agriculture and Irrigation should bring out 
suitable farm bulletins 'on growing, prop)er loppQng/ 
pruning etc. of fodder trees. 


(Paragraph 25-5-3) 



31. The Indian Council of Agricultural Research 
should take iimnediate steps for streamlining the production 
of breeder seed of the fodder varieties already evolved so 
that agencies like National Seeds Corporation, Regional 
Forage Production-cum-Demonstration Stations etc. could start 
seed multiplication, 

(Paragraphs 25.6.2 

. 25.6.3) 

32. The State Seed Corporations should tal-ce up 
production of foundation and certified seeds of fodder crops 
and should develop their ovm seed certification agency, 

(Paragraph 25.6.4-) 

33 . The services of the various seed corporations, 
seed cooperatives, seed growers organisations, agro¬ 
industries corporations and private agencies should be 
utilised for the production and distribution of certified 
seeds. Registered growers should be encouraged by means of 
incentives to produce seeds of fodder crops, 

(Paragraph 25.6.5) 

34-, The State Governments should develop a machinery 

for proper check and quality control of seeds produced by 
all the agencies engaged in seed i^roduction, 

(Paragraph 25.6,5) 

35 . The existing fodder crop seed production farms 

should be provided with necessary inputs like machinery, 
equipment, staff etc. so that maximum production co^Q.d be 
achieved. 


(Paragraph 25.6.6) 
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36. As the requirement of improved fodder seed is 

very large, additional fodder seed production farms should 

be established. A regular and constant demand for 

quality seed should be created among cultivators through 

the 

extension and holding demonstrations or^^farmerts field. 

(Paragraph 25^6.7) 

37. Minilcit demonstration programme on fodder crops 
should be initiated on the lines of 'Rice rlinUcit 
Programme'. 

(Paragraph 25.6.8) 

38 . Proper storage arrangements for seeds specially 
of grasses should bo made at each district headquarters 
since these quickly lose viability unless properly stored, 
and they shoiild be supplied to farmers well in advance 

of sowing time, 

(Paragraph 25.6 .9) 

39 . Agricultural universities should have separate 
departments or units devoted to cultivated fodders and 
pasture grasses. 

(Paragraph 25.7.1) 

U-0. The pre'ient official set-up for fodder 

development is extremely inadequate. Considering the 

magnitude of the tas’:, a much stronger organisation shouild 

be set-up in each State for this purpose and this should 

function preferably under the Agriculture Department, 

(Paragraphs 25.7.3 
and 25 . 7 .^) 

o To achieve the targeted . production of green 

fodder, a strong base for undertaking massive extension 
programme should be created. 


(Paragraph 25.7.5) 
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42, For gr.'HSsland clevolojxient, tho Forest Departraonts 
should employ adequate nunber of agrostolopists/agronornists and 
range ma.nageini'uit spcciatieLs, Areas once taKcn up for 
gro.ssland development, including grass reserves, should not be 
converted later into forest planbatioris. 

(Para graph 25 . 7 . 6 ) 

43 , In every State, where there are large areas under 
grasslands and wastelands outside th'- programme tr,kcn by the 
Forest Department, the Department of Animal liusbandiy should 
be created a separate wing for their development. 

(Paragraph 25.7.6) 

44, Since grassland development is a specialised job 
adequate numbers of specialists should be trained witlUn the 
country as well as abroad to man the liiglior supervisory cadres 
to whom all dovelo:pment work should bo ontrasted, 

(Paragraph 25.7.7) 

45 , Every Sto.te should constitute standing committees 
both at State and district levels for coordination in planning 
and execution of fodder and grasslands development progrrmime. 

(Paragraph 25 . 7 . 8 ) 

46, liio fodder and grassland development unit in the 
Union Mnistry of Af’iriculture and Irrigation should bo 
strengthened. 


(Pcaragraph 25*7.9) 
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APPENDIX 25.1 


(Paragraph 25.5.2) 

Tree Fodder Species Recommended for Introduction 
in the Siwalik ~ Himalayan Region 

Siwalik foothills (1/100 to 2,000 ft.) 


Alblzzia lebhek 
A. procera 
Bauhinla varleoata 
Butea frondosa 
Cordia dl'chotoma 
DendrOCaiamUs strlctus 
Eugenia 1ambolana 
Grewia asiatlea 


Morus alba 
M. Indica 

Ouqeinla dalberqioldes 
Prosopls lullflora 
Sallx babvlonica 
Salmalla malabarlca 
Zizlphus iuiuba 
etc. 


Siwalik Hill Ranges (2,000 to 4,000 ft.) 


Albizzia chinensls 
A. lebbek 

A. procera 
Bauhinla purpurea 

B. varlegata 
Butea ~ frondosa 
Celtls australis 
Cordia dlchotoma 
Dendrocalamus strlctus 
Embllca officinalis 
Eugenia iambolana 
Ficus qlomerata 

F. roxburqhii 
flrewla elastlca 

G, oppositlfolia 


Morus alba 
M. indica 
Plea Guspldata 
Ouqeinla dalberqioldes 
Populus ni^qra 
Prosopls lullflora 
Prunus puddum 
Quercus glauca 
Robinla p s eudo»»aca cl a 
Salix babvlonica 
Salmalla malabarlca 
Temlnalla ariuna 
T. tomentosa 
Zizlphus 1 u1uba 
etc. 


^ Whyte, R.O., 1964. The Grassland and Fodder Resources of 
India, pp 163-164. New Delhi, Indian Council of Agricultural 
Research. 
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Outer Himalayas (4,000 to 6,000 ft.) 


Alblzzla chlnensls 
Bauhinla purpurea 
B. varleqata 
Celtis australig 
Ficus roxburqhll 
Grewla opposltifolia 
Morus alba 
M. indlca 
M. serrata 
Murrava exotica 


Myrica naqi 

Populus alba 

P. cillata 

P. nigra 

Prunus puddum 

Quercus qlauca 

d* Incana 

Robliij ^a p s eudo—a ca ci a 

Rhododendron arboreum 

Sali;^ alba 
etc. 


Inner Himalayas (6,000 to 10,000 
Betula utlll^ 

Buxus serrtpervlrens 
Celtis australis 
Corvlus GOlurna 
Morus 5errata 
Populus alba 
P. cillata 
Prunus comuta 

Alpine Zone (16,000 ft. upwards) 
Betula utllis 
Corvlus coTUma 
Prunus corhuta 
Quercus semecarpjfolia 


ft.) 

Prunus puddum 
Quercus dilatata 
5 . incan - 
J3. semecarpj folia 
Rhododendron arboreum 
Robinia p seudo-acacia 
Salix daphnoides 
S. wallichnaa 

Salix denticulate 
S. daphnoides 
S. wallichiana 
Taxus baccata 
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SERICULTURE 
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SEP ICULTUP.E 
1 li.TP.ODUCTlON 

26.1.1 Silk ir. obtained from the cocoons of silkworms. 

Its production has four compon,nts, viz., (a) cultivation 
of host plants of silkworms, (b) rearinq of silkworm 
upto cocoon stage, (c) reeling of cocoons into continuous 
filaments called raw silk and (d) silk-throwing and 
weaving l.^sy which filaments are twisted and woven into 
fabrics. The first component is an agricultural field 
operation. The second and third components are done indoors 
in leisure hours as coblage enterprise at present. The 
fourth one is irideed an industrial venture, but at present 
it is also done mostly -Js a cottage industry. Sericulture 
can be fitted in the Iran or leisure periods of farmers 
and can be an important source of additional income for 
them. It can beneficially engage women, old and 
handicapped members of farmers’ families, India occupies 
an enviable position in'the field of sericulture as it 
is the only country producing <•''11 the four known kinds 
of silk, viz., mulberry, t'^jaa/.* 

Sericulture is by its very nature highly labour-intensive. 
Some of the developed countries, however, can ill-afford 
to divert their labour foj'ce from more productive fields 
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to the production of raw silk. Before World War II, France 
which was an important silk producing centre, has now 

very little silk production. . Production in Italy 

has considerably shrunk, f/iany other countries may perforce 
have to give up silk production. At the same time, the 
demand for silk fabrics is not likely to diminish. Silk 
has become a status symbol and its demand is bound to 
increase with increasing incomes. Filk has an important 
place in parachute manufacture. In so far as silk garments 
are concerned, natural silk has to face competition from 
man-made synthetics, but if Japan’s experience is any 
pointer, oven synthetics are not going to influence the 
demand for natural silk. Japan is one of the most 
advanced countries in the production of synthetic fibres 
and yet natural silk has not lost its appeal there. The 
advantages of man-made fabrics are comparative cheapness, 
durability and easy care, but sill-: has its own advantages, 
e.g,, softness, fineness, hydroscopic nature and dyeing 
characteristics. Therefore, it is easy to foresee an 
ever-increasing preference for silk garments. On the one 
hand, tliough developed countries may not be able to spare 
labour to undertake its production, on the other, 
the demand for natural silk may go on increasing. In 
this situation, India with her large labour force, is 
likely to play a much greater role in meeting the 
increasing world d'-mand. 
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It is v;orthwhil 9 to note that;sericulture industry 
yiel(^s pupae oil and pupae meal as byproducts, the latter 
proving useful as fish and poultry feed. With the progress 
of industry, such byproducts can become substantial enough 
to add to the income of those in this profession. This 
aspect is dealt with in a separate Chapter on industrial 
uses of all kinds of agricultural products in one place. 

26.1.2 I'ulberry silkvjorm, mo^ri, is a domesticated 

insect and it thrives on mulberry (Mprus al^a) leaves. 

It is either univoltine or multivoltine depending upon 
whether it has one life cycle in a year or more. In the 
case of univoltine races, the insect is reared during the 
period May to September in north western parts of India, 
Univoltine races are fed on leaves derived from mulberry 
trees which are found wild or grown in the regions concerned. 
In the case of multivoltine races, mulberry is raised as . 
bush as a regular field crop and 5 to 6 broods of silkworm 
are taken in a year, e.g, in Karnataka and West Bengal. 

26.1.3 Eriworm, Phi lo^s a rnia (Attacus) ricini, is also a 
domesticated insect. Its main host plant is castor, but 
it has other hosts too, e.g. kessari (Hete ropan ex 
fragrans ) and tapioca, it is a multivoltine race and can 
be reared throughout the year, •It is reared generally 
four times c! year. Cocoons are obtained in two flushes, 
i.e. August-November and April-May, Rainy season is 
ideal for rearing in the Btate of Assam, which is the 
main eri silk prociucing State, 
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26.1.4 ^P»> onienablc to indoor 

rearing. It does not feed or p^'ir in captivity. Attempts 
are being made to alter this position through reseajcn. It 
is watched and fed in nature in jungles and only its cocoons 
are collected at the right time. It feeds on oak, a_san 
f Tor mina lie tomentpsa ) and a^r j_un' (Tcrjnina^li^ .XfJiiQ,?-)» .^i’A 

(Shorea robusta) and many other plants. The season for tas a r 
rearing activity is between August and December, crop beyond 
this period is not taken, because there is a marked deterioration 
in the size of cocoons and quality of the fibre, but such cocoons, 
if collected at all, are collected wilc' during loaf fall (i.e. 
towards March). culture, i.e., the production of cocoons, 

is largely confined to the forest belt of Chotanagpur (Bihar) 
and adjoining parts of Orissa, it is an occupation of Aedvasis 
who live on the collection of minor forest products. 

26.1.5 Mujia worm, An^her^^a^ a kin of .ta^ar 

worm. It is less taxing than ta.sar. worm, because it is a 
semi-domesticated insect. Cocoon formation, pairing anc' egg 
laying are accomplished indoors; only the rearing of caterpillars 
has to be done outdoors over trees. It is a multivoltinc- silk 
worm producing five broods per year. . The five broods usually 
are harvested in autumn, v’intrr, summer, early rainy season 
and late rainy season. Autumn and summer crops are important 
for commercial purposes'. Rainy season and winter crops arc 
low in silk content and, therefore, are mainly used for seed. 

This race is perpetually retained in some of the hilly tracts 
because the worms degmorate v/acn 'they are reared in rho 
plains. It feeds on the leaver of several kinds of trees. 
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the most common trees being som (iiachilos odoratissima) 
and s__oa_lu (T etran t hora mon oge taia). Muoa culture is 
confined to Assam and is a profession chiefly of tribals. 

26,1,6 Mulberry silk is the most important in world 
production of silk, India produces about 2,000 tonnes of 
mulberry silk annually. Its position in relation to world 
production is shown in Table 26.1, Its contribution to 
world production is a mere 5 per cent, whereas Japan and 
China put together account for 75 per cent. Its place was 
fourth, but is now fifth having been outplaced by South 
Korea, of the other countries, L^tin American countries 
are developing fast their silk industries. Table 26,1 
indicates country-wise production of mulberry silk. 


Table 26,1 Countrywise Production of 
Mulberry Silk^. 

---_,(tpnn£sl 


Country 

1960 

1965 

1966 

1967 

1968 

1969 

1970 

japan 

18,048 

19,106 

18,694 

18,926 

20,755 

21,485 

20,515 

China 

7,000 

6,860 

7, J,30 

7,770 

8,450 

9,030 

10,200 

USSR 

2,358 

2,833 

2,640 

3,200 

3,000 

3,000 

3,000 

India 

1,154 

1,634 

1,502 

1,668 

1,745 

1,750 

2,250 

Italy 

893 

611 

593 

470 

524 

499 

310 

South 

Korea 

470 

849 

1,154 

1,329 

1,687 

2,403 

2,846 

Others 

1,447 

772 

816 

813 

1,040 

919 

860 

Total: 

31,370 

32,665 

32,579 

34,134 

37,201 

39,094 

39,989 


1, Bulletins of the International Silk Association 
and Study Poports of the Central Silk Board. 
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26,1.7 There is no doubt that India can improve its position 
in the■production of mulberry silk, which dominates the 
field of sericulture in.the country, .^lany small and marginal 
farmers and artisans are engaged in the production of mulberry 
silk. The studies already made indicate the ways of improving 
the economics o-f silk pfoc'uction as an occupation. It was, 
therefore, thought fit to devote attention first to such 
problems of mulberry silk culture (moriculture) on which 
action could be initiated immediately. Accordingly, an 
Interim Report on Sericulture was brought out by us in 
August, 1973. Salient features of the recommendations are: 

i) raising of mulberry crop v;ith irrigation to 
maximum possible extent and introduction of 
bush type of mulberry crop in preference to 
mulberry trees in the univoltino areas like 
Jammu S. Kashmir and Uttar Pradesh, 

ii) explorihg chances of taking more than one 
brood of mulberry silkv/orm per year in the 
univoltine areas and introduction of bivoltine 
hybrids in Karnataka, vJost Bengal etc,, 

iii) improvement of local silkworms by cross breeding 
with exotic races wherever possible and 
specially replacing existing types of silkworms 
v.'ith goovd heat- resistant strains in West 
Bengal, and 

iv) introduction of the system of supply of young 
worms (termed as chawkle) instead of eggs to 
rearers and encouraging the rearing of first 
two moults in special trays in order to 
improve survival (chavc/kie rearing). 

Emphasis was also laid in the Report on a sound system of 

credit support for the farmers and cocoon rearers and 

on the system of functional cooperatives, to obtain 

finance from a single source for the entire chain of 

operations to be authorised from the agricultural credit 
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wing of the Reserve B^nk of India. Sericulture could bo 
included as an additional item in the list of activities 
of the farmers' service society and the functional 
district organisation to be funded, completely by a 
commercial bank, as already recommended by us in another 
Interim Report on Credit Services for anal], and Marginal 
Farmers and Agricultural Labourers, 'j^/e were concerned 
about the wide fluctuations in cocoon and raw silk prices 
affecting the stability and progress of sericulture 
industry in the country. We had noted the steps already 
initiated to establish a ]',aw Silk Price Stabilization 
Authority and the Central and State Raw Material Banks(Silk) 
in order to minimise price fluctuations. Prices are also 
linked with the quality of raw silk. Raw silk gets 
affected by the omergence of moths from cocoons. We 
recommended t!ie development of proper methods and equipment 
for stiffling and tlie establishment of a chain of testing 
houses for determining the quality of raw silk, 

26,1,0 Compared with mulberry, other kinds of silk are 
insignificant in the context of world production. In all 
of them, India holds a prominent position. Mug_a_ is an 
exclusive speciality of India, There are some casual 
references about eri silk production in some of the 
African countries; but all available information indicates 
that there docs not seem to be any commercial production 
of eri silk in any other part of the world. Ten per cent 
of the world’s tas^^r production is from India, the rest 
is from China. 
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26,1,9 Production of different kinds of silk in different 
States of the country is given in Table 26,2, Of the total 
production of raw silk, mulberry, .ta^sar^ eri and muqa 
account for 78, 12, 7 and 3 per cent respectively. The 
contribution of Karnataka in the production of mulberry silk 
is maximum, i,e, 02 per cent, ’/Jest Bengal contributes 15 per 
cent, while Jammu & Kashmir a mere 2 per cent, While 
production in jam.mu & Kashmir is not large, it has a historical 
significance. In India moriculturc was first started in 
Kashmir in the medieval times from contacts with silk traders 
passing through that area on the caravan routes between China 
and Europe. 

Table 26,2 

Average Production of Raw Silk in 
various States of India (1969 to 1971) 

_________________ ____®.)-_ 

■■Apld eTry _ __ .. E.-Ai_ Mu ga 

O'cates prTxTuc'- perccTn-”" 'pro'd'uc-* por'cen- *pro'du-'p^r- pro^- ‘peT-" 

'* tion tage of tion tage of ction cen- ction. cen- 



T- 

all 

India 

all 

India 

iimz 

tage 

of 

all 

India 

]zi.i.rz}r.rz 

Karnataka 

T6’81 

81,8 




West Bengal 

302 

1A.7 

2,2 

5 

2.3 

Jammu 8. 






Kashmir 

. 47 

2,3 




Assam 

14 

0.7 


177 

96,2 71 

Uttar Pradesh 3 

0,2 




Tamil Nadu 

2 

1 — \ 

• 

O 




Punjab and 






Haryana 

2 

0.1 





tage 

of 

all 

India 

::'i:: 


100,00 


Table,,.contd. 
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1 


■"■'3 4 

. 

6 

V 3 . . .9 ..... 

Himachal 

Pradesh 

1 





.Madhya Pradesh 

1 

137 

43.8 



.Manipur 

1 



1 

0,5 

.Maharashtra 


1 

0.3 



Bihar 


154 

49.2 



Orissa 


13 

CM 

• 



other States 

2 

0.1 1 

0.3 

1 

0,5 


total 2056 313 184 71 


Grand Total of all kinds: 2624 
Each kind as percentage 

of grand total 78,4 11,9 7,0 2,7 



26.1.10 In the production of raw tasar silk, Madhya 
Pradesh and Bihar contribute 44 and 49 per cent respectively 
and the adjoining areas of West Bengal and Orissa 2 and 4 
per cent respectively. Tladhya Pradesh is essentially a 
consumer of fasar cocoons by virtue of the important weaving 
centres located in the districts of Bilaspur, Raigarh and 
Bastar, The weavers in Madhya Pradesh purchase cocoons 

and convert these into raw silk, Bastar used to produce 
some quantity, but that too has dwindled now. Ninety six 
per cent of eri silk production is in Assam region ano 
2 per cent in VJest Bengal, Ruga production is wholly 
in Assam region. 

26.1.11 The production of silk fabrics in the country 
in 1971 was 39 million sq metres, of which the quantity 
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exported was only 4,5 million sq metres. The production for 
oven internal consumption has been sustained till recently 
through tariff protection. The demand for protection arose 
in 1931-32 when severe competition from Chinese and Japanese 
silk almost crippled the economy of sericulture. The 
Government of India appointed in 1933 the first Tariff Bo^rd 
to go into the question of protection to silk industry. As 
a result, the silk industry has been under tariff protection 
since 1934, The tariff boards/commissions undertook enquiries 
in the years 1934, 1938, 1948, 1951, 1953, 1958, 1968, 1969 
and 1974, The present protection recommended in 1974 was for 
a period of five years, i,'e, upto December, 1979. 

26.1;12 Tho relative performance of India and japan in 
moriculture is given below: 

India Japan 

i) area of mulberry 

plantation recniirod to 
produce 1 bale (6o kg) 
of raw silk (in 

hectares) 3,10 0,57 

ii) quantity of silkworm 
seed in kg required 
to produce 1 bale of 

raw silk 1.21 0,13 

iii) yield of cocoons (green) 
in kg per box of silkworm 
sedd, i,e, from 10 grams 
of eggs 12,28 28,40 

iv) renditta i,c. the 
quantity of green 
cocoons by ‘weight 
required to yield a 
unit v/cight of reeled 
silk 


17 


5 
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Tho performance of silkworms is poorer and the efficiency 
of mulberry leaves in the production of raw silk is also 
lower in India. In Karnataka, the major State for 
moriculture, about 80 per cent of mulberry area is under 
rainfed conditions and, therefore, the yield of leaves 
is as low as 3 tonnes per hectare. Under irrigated 
conditions, the yield can go upto 15 tonnes per hectare, 
which compares very favourably with Japan, However, 

Japanese leaves are far superior in quality to Indian 
leaves. Wo have already recommended in our Interim Report 
that cultivation of mulberry under irrigation should 
replace rainfed cultivation in as large an area as possible. 
There is also need for better quality of mulberry leaves 
being produced througli research, 

26.1,13 In so far as organisational structure is concerned, 
jammu & Kashmir, Karnataka and Assam have their full-fledged 
Departments of Sericulture, In Karnataka, the Director of 
Sericulture was looking after the sericultural development 
until 1966, starting from mulberry crop to marketing of 
cocoons as well as the Government Silk Filature Units, 
which were taken over from the Joint Stock Company 
(Mysore Silk Filatures Ltd.,) in 1956, V'ith the taking 
over of the Government Spun Silk Mills in 1966 from the 
Mysore Spun Silk Mils Ltd,, a separate Directorate was 
set up to look after the silk industries, i,e, the 
factory organisation consisting of filatures, the 
Government Silk YJeaving Factory and the Government Spun 
Silk Mills. Thus, at present there are 2 Directors, 



696 


one for sericulture and the other for Government Silk 
Industries. Both of them function under a Minister of State 
for Sericulture. The State is divided into convenient zones 
for the purpose of administration, each under the charge of a 
Deputy Director, A network of silk farms, nurseries, 
grainaqes (egg producing centres for distribution), service 
centres and markets are functioning in each zone. The zones 
are divided into circles and each circle is placed under the 
charge of an Assistant Director. There are five Deputy 
Directors and 16 Assistant Directors, one Superintendent of 
Silk Conditioning S Testing ilousc and one Principal for 
Sericultural Training School, One Deputy Director is 
exclusively placed in-charge of the cocoon markets, which are 
45 in number. There is a Deputy Director stationed in 
Bangalore, who looks after the development schemes with 0 silk 
farms and one grainago in the developing areas of Belgaum and 
Dharwar, An exclusive area for indigenous and multivoltine 
silkworm seed has been set up in Karnataka, While for the 
preservation of exotic silkv^orm races, a rearing station has 
been established at high elevation together with a network of 
multiplication farms. The Government has organised grainages 
under its own eontrol and also licensed seed preparers for 
ensuring cent per cent production of tested seed. The 
Department is running separate centres in order to 
popularise collective rearing of chawkie worms. The 
Department has set up mulberry nurseries and mulberry farms 
both for the purpose of supplying cuttings of improved 
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varieties of mulberry and also to demonstrate different 
systems of mulberry farming, 

26,1,14 In Jammu S. Kashmir, there v-/as a separate Department 
of Sericulture upto 1963, Then its control was transferred 
to the J&K Industries Corporation. Developmental activities 
suffered under this system and, therefore, there was another 
reorganisation in 1972, as a result of which two distinct 
comoonents have been created once again. These are; (a) the 
industrial aspect, which is looked after by the JliK Industries 
Corporation with a Managing Director at its head and (b) the 
proper sericultural aspect (insect and host development and 
management), for which there is a Sericulture Development 
Department. The latter consists of 4 Directors, one each 
for the two regions of Jammu and Kashmir separately, the 
third for .ta^sj^r ans'’ a fourth for rcsearc!;, the third and 
fourth being jointly for the two regions. There are eight 
Deputy Directors and one Tasar Development Officer assisted 
by a sufficient number of Assistants, Inspectors and 
Operators to cater for the whole State, The Development 
Department takes care of mulberry trees and seed production. 
Since silk industry is a State monopoly, the Government 
undertakes to supply silkworm seed free of cost to the 
rearers and the rearers are also permitted to utilise 
mulberry leaves available on the trees which belong to the 
State Government, It is the Department's responsibility 
to undertake, encourage and plan planting of fresh mulberry 
seedlings every year. As an incentive, the Government 
pays the rearer a nominal sum for the upkeep of mulberry 
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• trees. The State has its own multiplication farms and grainages, 

Kashmir depends on exotic types of silkv.'orm and, therefore, 

it has to import seed of the rocuired races from time to time. 

The countries which supply seed are Japan, USSR, Italy and 

Franco, The seed multiplied by i't in its own farms is not 

^'-^fficient for distribution. The seed also loses its quality 

rapidly. Moreover, the available facilities and equipments 

a 

are not adequate for attaining^ig!i level of operational 
efficiency in the matter of industrial seed production. It 
would, therefore, be necessary to continue to imnnrt .iudiciously 
the seed material, 

26.1,15 In Assam, most of the institutions and infrastructure 
built up during the C'-'rlic:r Plan pv^riods have undergone 
considerable changes in view of the creation of Arunachal 
Pradesh, Nagaland, Mizoram and Meghalaya, The present 
organisation in Assam continues to be undc-r the Directorate of 
Sericulture and Weaving.There is a Director, one Joint Director, 
one Research Officer, one. Principal of the Training Institute 
at Titabar, two Deputy Directors one junior staff in the 
cadres of Superintendents, .‘ianagers, Inspectors and 
Demonstrators, The Department hos its own sericulture farms, 
grainages, nurseries and chaw];iG rearing centres. The 
Department at present is only extending facilities for 
profitable utilisation of the nature-grown host plants of mug_a 
and eri. Its organisation for mulberry is on linos similar 
to Karnataka, Meghalayu has constituted a Directorate of 
Sericulture and Weaving, In Nagaland, Manipur and Tripura, 
sericulture constitutes a section under the Directorate of 
Cottage and Small Scale' Industries, Sericulture usually forms 
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a part of the Department of Industries in other parts of 
the country. In Orissa and Aindhra Pradesh, it falls under 
the Directorate of Handlooms and Textiles, 

26,1,16 The developmental and industrial activities in 
respect of sericulture which go on in different States 
are guided and coordinated by the Central Silk Board, By 
and large, the activities of the Central Silk Board 
reviewed in the next section, reflect the progress of 
sericulture in India. 



2 THE central SILK BOARD 


26.2,1 The- silk industry in India in a fairly 
prosperous condition prior to 1875. It suffered a steep 
decline thereafter for want of support against foreign 
competition. The first authentic enquiry into the conditions 
of silk industry was undertaken in 1914-15 by H, Maxwell- 
Lefroy, Imperial Silk Specialist and E.C. Ansorge. They 
observed that as the industry was scattered and un-organised 
producers were subjected to exp]oitation. It was suggested 
that a central organisation backed by the Government should 
attend to the needs of the industry. There was a slump in 
world trade in 1930 which also affected silk. This, combined 
with serious competition from China and japan, severely hit 
the sericulture industry. As a result, tariff protection 
commenced from 1934. Thereafter, VJorld 'dar II gave a boost 
to it duo to defence needs, Follovving the cessation of 
hostilities, the Government of India (Department of 
industries and Supplies) appointed a Silk panel in March, 

1945 for making recommendations for the development of 
sericulture under a 15-year plan of industrial development 
for the whole country. This panel recommended the creation 
of an efficient organisation for enunciating and implementing 
definite policies on an all India basis calculated to 
develop the industry. The Government of India accepted the 
recommendstiens of the Silk panel in 19-^6 and piloted an 
Act in the Central Legislature in 1948, The Central Silk 
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Bo-rd was sot up in -‘.pril, 1949 under the CSD Act D(I-1948. 
The Board coordinates the development of sericulture 
industry in various States. It advises the Government of 
India on policies governing export of silk goods and 
im.ports of raw silk and silkworm seed. It has the 
responsibility for pre-shipment inspection of silk goods 
exported from the country. The Board is also responsible 
for oroc-'nising sericultural research, training and basic 
seed (egg) production. 

Research Stations 

26,2.2 Prior to 1958, Karnataka had one station at 
Channapatna and Bihar at Chaibasa. V/est Bengal did not have 
its own station, but was utilising the services of the 
Borhampore Station, vjhich was directly under the control 
of the Government of India. ssam had its station at 
Titabar, Kashmir did not have any research station of its 
own, perhaps because it mostly depended upon exotic seed' 
material. Having realised the lacuna in the industry, the 
Government of India took a policy decision in 1953 to entrust 
the work relating to sericulture research to the Central 
Silk Board, In pursuance of the above decision, the research 
stations which were under the control of the State 
Governments wore taken over by the Central Silk Board at 
different periods starting from 1961, At present, the 
following research and service stations function under the 
Board : 

Pesear ch Stations : 

i) Central Sericultural Research 8. Training 
Institute, Mysore, (Karnataka), 
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ii) Central SGricultural Research Station, 

Berhampore (Wc.-st Bengal), 

iii) Central jra_sa_r Research Station, Ranchi (Bihar). 

iv) Central 8. I^ri Research Station, 

Titabor 'f'^^sam), 

Basic seed stations ; 

i) Central Silkworm Seed Station, pampore 
(Jammu & Kashmir), 

ii) Silkworm Seed Station, Coonoor (Tamil. tJadu) , 

iii) Central Tasar Silkworm Seed Station^ Lakha 
(Madhya Pradc-sh). 

A Univoltine Research Cell has been set uo at ^tljra 
(Dehradun) in Uttar Pradesh recently, under the control of 
pampore Seed Station, The research stations mentioned above 
conduct investigations on various facets, e,g, breeding, 
physiology, biochemistry and pathology of host plants as well 
as of worms. Studies on'agronomy of host plants and on 
techniques of rearing worms arc also conducted at these 
stations. The Board has also sponsored some researches on 
problems relating to processing of eri and rm^ga fabrics at 
the Department of Chemical Technology, Bombay, The work of 
the research stations of the Board is organised and coordinated 
by its research coordinating committee which was constituted 
in 1961 with agricultural as well as sericultural scientists. 
Main Research Achievements 

26,2,3 It has been demonstrated tiiat highly productive 
bivoltine mulberry silkv;orms can be. successfully produced 
now in Karnataka, These not only yield higher but also 
produce better quality of silk. The ratio of cocoons to 
raw silk in improved strains has come down to half (B~10 as 
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Compared to usual level of 16-20), meaning thereby that 
the yield standard h^s been doubled. The multivoltine local 
Karnataka hybrids have produced sometvhat inferior quality 
of raw silk, viewed from international standards. But 
bivoltine hybrids produce internationally acceptable high 
grade silk, which is likely to increase exports. 

26,2,4 The Central Sericultural Research and Training 
Institute, Mysore, has recommended for adoption the improved 
strain of mulberry, ”Kanva-2*’, which gives more than 20 per 
cent increased yield over the existing varieties. In 
Berhampore, certain improved varieties which yield 50 to 80 
per cent higher are under final selection. The lacuna in 
leaf quality has already been pointed out and it is hoped 
that this will be removed in future, /'.gronomical research 
on mulberry has shown that by proper manuring and soil 
moisture conservation, the average levels of mulberry yields 
could be easily doubled both in rainfed and irrigated 
areas, in Jammu 8. Kashmir, where mulberry is raised as a 
tree, the methods of cultivation arc far different from 
those in vogue either in Karnataka or in "’est Bengal, 

The Sericulture Department of this State has now undertaken 
to disseminate knowledge among silkworm rearers about the 
proper maintenance of mulberry trees by systematic 
pollarding and use of fertilisers during appropriate 
seasons. As a result of technical guidance offered by the 
Department and introduction of improved varieties of 
mulberry, it is anticipated that the yield of quality 
leaf would considerably improve in coming years. 
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26,2,5 Research work on tasar is done at the Central Tasar 
Research Station, Ranchi, Researches on eri and muqa are 
undertaken at the Sericultural Research Station, Titabar, which 
came under the control of the Central Silk Board in /.pril, 

1972, The Titabar station has already drawn up plans for 
research and it is expected that useful results will emanate 
in due course. In so far as ta_^a_r worm is concerned, there 
arc heavy losses in the open from mortality du.' to unfavourable 
weather, diseases, parasites and predators. A rearer, 
therefore, hardly gets on effective yield of 10-20 per cent. 
Investigations at Ranchi showed that about 30 per cent loss 
occurs only during the first larval instar. The loss goes on 
decreasing subsequently with the advance of age when larvae 
develop capacity of self protection and proper grip. As the 
'■''^erm likes natural conditions for growth, it was 
considered that it would in itself be a significant achievement 
if protective rearing could be done in the initial stage. 
Persistent efforts of the Tasar Research Station have 
established the possibility of controlled rearing of newly 
hatched worms during the first 10 days or so and this results 
in an increase of about 40 per cent of cocoon yield over the 
traditional methods of complete outdoor rearing. This 
technique is being popularised in the traditional areas of 
Bihar, Orissa and adjoining parts. In order to make the 
new methods of rearing more effective, the Central Silk 
Board has been advocating natural and artificial regoneration 
of the conventional food plants in consolidated blocks. 

This work is required to be included by the Forest 
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Dep^^rtmonts of the concerned St'^^tes in thc-ir progr^^mmes, 
26.2,6 It is well known that tasar produced on oak i^' 
better than that produced on other trees as found in the 
traditional tasar producing areas of this country. 

Because of this reason, the Indian ta_sj3^r could never compete 
with the technologically superior Chinese tasar , the latter 
being obtained from rearings on oak, n survey conducted by 
the Tasar Station in 1965 revc-aled the presence of an 
indigenous silkvjorrn variety (A, f^gj^l^e^i) on oak trees in 
Jammu ■?. Kashmir, f.n interspecific hybrid between this new 
variety and 2.. pe rnyi of Ch'inese origin has now been 
successfully synthesised and named 6. pro_ y 1 a_i . This new 
hybrid thrives well on oak an;' produces of high 

quality. It is also amenable to domestication. The 
development of this t_.isa_r hybrid has opened up a new vista 
of opportuhitios for extending .tas^i^ cultivation in the 
entire oak belt which extends from Manipur in the east to 
jammu 8, Kashmir in the west along the Himalayas. The total 
area of this oak belt is■ estimated to be about 300,CXX?' ha. 
Total silk production in tlu country is of the order of 30 
crorcs of rupees, which includes about 4 croros from _t':is^r 
silk. It is claimed that oak forests of the entire 
sub-Himalayan belt.have a potential to produce tas ar silk 
worth about 300 crorcs of rupees and this is required 
to be exploited to maximum possible ex cent. On the basis 
of recent successful field trials by the Ranchi Tasar 
Station in Manipur, Assam, Uttar Pradesh, Himachal Pradesh 
and Jammu & Kashmir, the Government of India has already 
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sot up resGOrch substations for oak ta^s_a_r culture at Imphal 
(Manipur), Fianikhot (Uttar Pradesh) and Batotc (jarnmu & 
Kashmir) in late 1970. The setting up of a sub-station in 
Mim'^chal Pradesh hac already been approved. The substations 
are entrusted with the task of propagating j^is_a^r culture in 
their respective zones by carrying out field trials and 
community rearing in close coordination with villagers and 
the State Governments concerned. /» project costing P,s 8 crores 
to exploit the oal^ forests of Manipur in the next few years 
has already been launched by the Central Silk Pbard and 
similar projects are underway for the States of Jammu 8. 
Kashmir, Himachal Pradesh, Uttar Pradesh and ,\ssem. 

26.2,7 Having felt the inadequacy of suitable technical 
personnel in the States concerned with sericulture, the 
Board sot up under its control an all.jpdia Sericultural 
Training Institute, Mysore, in Octo’o: r, 1958. The Institute 
Vvias imparting training in two courses (one senior and the 
other junior) to candidates deputed by the States until 
July, 1966, Subsequently, the pattern of work of the 
Institute was reorganised by integrating training with the 
research activities and, therefore, it has been merged 
with the Board’s Central Sericultural Research Institute, 
the combined institute being designated as the Central 
Sericultural Research & Training Institute, The junior 
course of the Institute was stopped and was left to the 
training schools organised in the States. Schools for 
the purpose exist in the States of Jammu 8. Kashmir, Assam, 
Bihar, Karnataka anc’ 'Test Bengal, The senior course 
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training imparted prior to reorganisation is being continued 
since July 1, r966 with certain modification in the 
curriculum. The Central institute at Mysore now offers a 
postgraduate course of 15 months* duration in floriculture. 

It is also conducting a refresher course of 6 weeks * duration 
for the benefit of in-service officers of sericulture 
departments of various States, fv training institute for 
non-mulberry silks is being established at the Central 
Tasar Research Station at Ranchi. This Station at present 
offers a refresher course of 4 weeks to in-service officers 
on tasar. 

Other Institutions 

26,2,8 There are various other kinds of instif-utions 
functioning under different State Governments, which have 
come up as a result of tlr promotional measures of the 
Central Silk Board. The varied nature of fields of work 
and increase in the number of various institutions may be 
seen in Table 26.3. 

Table 26.3 

Progress of Sericultural Institutions 

Institutions 1950-51 1965-66 1971-72 

mulberry 


hill stations for 




silkworm roaring 

3 

8 

0 

mulberry nurseries 

45 

124 

124 

seed-' farms 

36 

65 

68 


Table...contd. 
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Institutions 

19bO-51 

1965-66 

1971-72 

multiplication farms 
and demonstration 
centres 

1C 

66 

70 

qovernmont grainapes 
(egg producing ccni.ras) 

31 

80 

118 

licensed seed preparers 
and aided grainagos 

134 

540 

620 

chawkie (young worm 
rearing) centres 

nil 

185 

185 

incubation centres 

nil 

380 

340 

cooperatives 

7 

68 

113 

markets 

.1 

70 

116 

training centres 

2 

7 

7 

tasar 




seed supply stations P, 
sub-stations 

7 

73 

93 

demonstration farms 

nil 

35 

35 

training centroos 

1 

2 

2 

cooperatives 

nil 

68 

99 

markets 

nil 

1^ 

10 

research units 

nil 

3 

2 

mug a 




seed farm.s 

X > 

9 

9 

propaganda out-posts 

nil 

2 

2 

cooperatives 

nil 

9 

9 

aided grainages 

nil 

142 

162 


contd. 


Tabic 


• • • 
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Institutions 

1950-51 

1965-66 

1971-72 

seed station 

10 

23 

34 

demonstration centres 

10 

67 

67 

cooperatives 

nil 

25 

25 

research units 

nil 

2 

2 

markets 

nil 

1 

1 

aided grainages 

nil 

100 

86 

total; 

358 

2,173 

2,407 


Chciwkie Hearing 

26,2.9 In the methods of silkworm rearing, the most 
advantageous and economical technique is the system of 
institutional rearing of young silkworms (chawkie) from the 
egg stage and supplying young worms to individual rearers 
rather than eggs. The collective system of incubation and 
rearing reduces mortality, inherent in an individual’s 
solitary efforts. Further, it has an advantage of saving 
labour of an individual rearer to the extent of about 10 
days (time involved in total rearing from egg stage being 
about a month), /dthough precise data on assessing the 
impact of such rearings on farmers’ fields on a large scale 
have not been collected, it is estimated that under the 
conditions of irrigated gardens in Karnataka, if a farmer 
harvests 5 crops,- rearing 3,750 layings per annum per ha, 
the improvement in cocoon yield vrill be of the order of 
250 kg. In terms of money value, this increase will mean 
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On additionol income of Ts 5,000 pc-r ho per yoor at the current 
rote of Rb 20 per kg of cocoons. in terms of cocoon yield per 
100 Dfls, the increase works out to be 7 kg. Assuming on 
average yield of cocoons per 10^ Cfls to be 25 kg in the 
traditional method of rearing, this means an increase of 28 
per cent under field conditions. The number of chawkie Units 
in the States has increased from 25 in I960 to 185 in 1971, 
Sericulturol Cooperatives 

26.2,10 Largo scale operations of mulberry farming and 
silkworm rearing ore facilitated through cooperative 
endeavour. A number of labour sovino devices can be successfully 
employed by these institutions to improve quality and also 
to increase productivity. The rapid strides registered by 
japan in the development of its silk industry after World 
War II are mainly duo to cooperative institutions. The 
Control Silk Boardtherefore, took initiative and exornintd 
the possibilities of organising-scricultural cooperatives. 

It constituted a Special Committee for the purpose in 1956. 

The Committee examined all aspects and suggested a gradual 
adoption of the system. The number of sericultural 
cooperative societies as on the 31st December, 1972 stood 
at 196 (mulberry 98, tas^aj: 65, eri 22, mug^a 11), The typos 
of cooperative societies organised mainly pertain to seed 
production,chawkie units, credit and service, cocoon and 
raw silk marketing, and multipurpose. The number of chawkie 
units in cooperative sector is 40. Progress of cooperatives 
is reviewed by the Central Silk Board from time to time. 
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Inprovemont Schemes 

26,2.11 Karnc'itek^’ has 94,350 hectares under mulberry 
cultivation, of which only 21,600 hectares arc irrigated. 

There is considerable potential in the State for large scale 
expansion of the industry not only by bringing new areas 
under mulberry but also by improving the productivity of 
existing plantations, providing necessary irrigation 
facilities and high quality seed and employing improved 
techniques of rearing. Keeping in view these possibilities, 
the Government of Karnataka formulated in May, 1970 a 
f]s 102 crore crash programme for development of sericulture 
industry in the State- over a period of 10 years in 
consultation with the Central Silk Board. The programme was 
subsequently revised in September, 1970, reducing the total 
outlay to 80 cr'oros. The programme envisages replacement 
of existing mulberry with new high yielding varieties, 
provision of irrigation facilities to the mulberry plantations 
in the rainfed areas, and financial assistance for construction 
of rearing houses and grainages and reeling sheds etc, A 
production target of 3,500 tonnes per annum is estimated to 
be achieved by the end of 10 years, as against the current 
production of 1,800 tonnes. The financial requirement of 
the programme will bo met in the form of loans from 
nationalised banks. The loans will bo made available by 

f 

the banks directly to the soriculturists at the normal rate 
of interest. Interest amounting to 3 per cent of the loan 
will be subsidised by the State Government and the Central 
Government on 50:50 basis, Tliis subsidy will be granted 
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only for the first two years. The State Bank of Mysore and 
the Canara Bank have come forward to finance the above 
project. Though the main elements of the programme were 
approved by the Ministry of Industrial Development in 
November, 1971, it came into operation only in 1973 because 
of some initial delay in finalicing the working plan. The 
State Government has appointed a special officer of the 
status of Joint Director of Sericulture to be exclusively 
incharge of the programme. 

Market Stablisation 

26.2.12 There are wide price fluctuations in sericulture 
industry for a variety of reasons. Paw silk/silk fabrics 
being considered luxury items could not be brought at par 
with other agricultural crops under the system of regulated 
markets. Instability of cocoon crops and wide variations in 
the quality of cocoons harvested, seriously affect market 
trends. Absence of standsrdisation, quality control and, 
above all, the absence of an efficient marketing organisation 
have added to the difficulty of the problem. Cocoons are 
purchased by dealers on an open auction system on a visual 
examination of lots. Prices do not usually go by qua].ity. 

The Price Stablisation Committee of the Board, which 
studied in depth the question relating to the wide fluctuations 
in prices of mulberry silk cocoons ar;ri raw silk, has pinpointed 
the absolute necessity for stablisation of silk markets to 
ensure progressive development of the industry. The 
Committee has made the following suggestions for achieving 
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<3 measure of stability in the silk markets 

i) stabilisation of cocoon crops with reference 
to quality as well as quantity; 

ii) proper balancing of exports, production and 
prices; 

iii) maintenance of tempo of demand (both domestic 
and export) by adopting a suitable marketing 
strategy and through effective publicity 
programme; 

iv) well-equipped cocoon testing houses in all 
the concerned States; 

v) fixing an aii_india norm so that the 

sericulturists all over India get assured of 
a minimum economic price for their produce 
duly linked to its quality; 

vi) rational marketing arrangement for cocoons 
and raw silk, standardisation and grading 
of the products (besides fixation of floor 
and ceiling prices); and 

vii) setting up, as a first step in this 

direction, a central raw silk price stabilisation 
authority to advise the Central Silk Board 
in the formulation and implementation of 
policies governing price stabilisation and 
for ensuring effective coordination of 
achieving the stability in the silk markets 
throughout the country. 

26,2,13 The Board has already constituted a Row Silk 
Price Stabilisation Authority comprising the representatives 
of the Governments of Karnataka, Jammu IL Kashmir and Vilest 
Bengal, the Director (Khadi Silk) of the Khadi & Village 
Industries Commission and the President of the Karnataka 
State Silk Marketing Cooperative Society, The above 
Authority is headed by the Chairman of the Board with 
the Secretary of the Board as its Member-Secretary, The 
functions assigned to this Authority are broadly as under 

i) to maintain a constant watch on the cocoon 
and raw silk markets in the country; 
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ii) to advise the Board with regard to formulation 
and implementation of policies/schemes relating 
to stabilisation of prices of mulberry cocoons 
and raw silk; 

iii) to coordinate the activities of the regional/ 

state-level organisations set up for the purpose 
and 

iv) to undertake such other activities as may be 
necessary for bringing out stability in the 
silk markets in the country, 

Although the above Authority has been constituted at present 
for mulberry silk sector, this r.an cover an kinds of silk 
and related sericultural products, Vi/liile this Authority 
could function as an apex body, individual corporations 
for mulberry and non-mulberry sectors could be set up 
separately for speedy implementation of the policies and 
programmes chalked out by it. This would be analogous to 
the working of the price stabilisation mechanism functioning 
in japan, 

26,2,14 Apart from making specific recommendations of long 
term nature for ensuring stabilised progress of the industry 
the Price Stablisation Committee has recom.mended a scheme 
for stabilisation of raw silk prices in the country under 
the existing conditions. The scheme provides for a central 
raw material bank for procurement of raw silk, building up 
of a buffer stock and regulation of market mechanism through 
judicious purchases and well-timed releases. The Board has 
already initiated measures in this direction v,;ith the 
establishment of a Raw k'iaterial Bank for tasar cocoons and 
tasar waste in August, 1972, This is done on a pilot basis 
and on the basis of its achievements, the scheme will be 


extended to other areas 
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Testing and Grading of Raw Silk 

26.2.15 The Indian Standards Institution (ISI) has formulate 
standards for testing and grading of Indian raw silk in 
consultation with the Central Silk Board, There are three 
raw silk conditioning and testing houses, one each at 
Srinagar, Bangalore and C^lcut'ta, where testing of raw silk 

is undertaken on voluntary basis according to standards 
prescribed by the ISI, Besides, there are facilities for 
testing of raw silk at the filatures in Karnataka and Jammu 
8. Kashmir., The Central Silk Board has been urging the State 
Governments to introduce compulsory testing and grading of 
silk produced in the States, The recommendation of the 
Board is under active consideration of the State Governments. 
Preshipment Inspection 

26.2.16 Preshipment equality inspection of mulberry silk 
fabrics was made compulsory under the erstwhile export 
promotion scheme for mulberry silk fabrics introduced in 
1958, preshipment inspection for tasar fabrics was 
introduced in 1963, The Central Silk Board has established 
certification centres at Bombay, Calcutta, Delhi, Madras, 
Varanasi, Bangalore, Srinagar and Bhagalpur, 

CENTROSILK Certification Trade Mark 

26.2.17 A scheme for inspection and stamping of natural 
silk fabrics with ’CEKTROSILK’ Trade Mark was also 
introduced by the Central Silk Board with effect from 
January 2, 1965. The object of the scheme is to prevent 
the sale of 'non-silk* fabrics particularly rayon fabrics as 
'silk* fabrics by unscrupulous traders and thus to safeguard 



the interests of consumers as well as producers of pure silk 
fabrics a,nd to promote exports. The scheme is at present 
operating on a voluntary basis. 

Prospects of Sericulture 

26.2.18 India occupies a minor position in world's mulberry 
silk production. India's export of mulberry silk fabrics is 
only one-eighth of its internal production and is almost 
insignificant in the world supply. Whatever is exported from 
the country is not because of quality considerations but 
because of the artistry of finished products, kbreover, had 
it not been for tariff protection, the prospects of the 
existing silk industry would have been very bleak indeed. 

The'present high cost of foreign raw silk may give a fillip 
ho internal production, but this should not lead to a false 
sense of self-sufficiency which is assured only by increased 
production. One has to recognise the fact that low 
productivity apd poor quality cut at the very root of silk 
industry. The Central Salk Doard has been making efforts 
for improvement. Some of the State Governments having their 
own organisations for sericulture ape also taking steps for 
effecting improvement, Sven then no increase in production 
and im.provement of quality of silk are noticeable. This 
seems to be the crux of the problem of Indian sericulture, 

26.2.19 VJe feel that there is scope for extending 
sericulture to new areas within the country. This alone 
can increase production to such levels as can make the 
industry self-sustaining. Extension of area will 
automatically throw open opportunities of gainful employment 
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to the rural population. This will have its own advantage 
in marginal areas, where other agricultural activities by 
themselves are not very rewarding at present, A basic 
problem, on the solution of which hinges sericultural 
production,is the supply of silkworm seed, it has not only 
to be produced in large quantity but requires an effective 
organisation to maintain its quality, 

26.2,20 The intention at present is to avoid duplication 
in our consideration of matters which are already engaging 
the attention of the Central Silk Board. The Board has 
organised activities on many aspects of research and 
development of the industry and has plans for the future. 

It has tried to remove many of the marketing difficulties 
through the Central price Stablisation Authority and Raw 
Material Banks, Only one major problem remains in the 
marketing field that is the introduction of quality 
control in cocoon transactions. It is only in Vlest Bengal 
that a rational pricing system operates at present, whereby 
prices are related to the quantity of cocoon required to 
yield one kg of raw silk. This is on the lines of the 
Japanese ’Kakerne * system. Due regard to quality is not 
being paid elsewhere and the rearers of cocoons are the 
sufferers. This deficiency is equally noticeable in tasar , 
eri and m uqa transactions, There is need for a system 
similar to that prevalent in West Bengal or Japan to be 
operated throughout the country by the cocoon testing 
stations. It is hoped that this improvement would be 
included in the Central Silk Board's schemes of price 
stabilisation and raw material banks. 
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26,2,21 In the light of the above analysis, the major 

problems which remain to be considered are ; 

i) extension of sericulture to new areas; 

ii) multiplication and distribution of silkworm 
seed; and 

iii) future organisational changes in the States 
as well as at the Centre. 

These are briefly discussed in the succeeding sections. 



3 EXTENDING SEP, ICULTURE TO NEW AREAS 


26.3.1 The case of culture to be extended along 

the entire sub-Himalayan oak belt has already been discussed 
in tho previous section. The need for and prospects of 
extending other kinds of silk are examined below separately, 
Moriculture 

26.3.2 Climatologically, moriculture is being practised 
under diverse conditions. Kashmir is temperate, West Bengal 
is v'^arrr. and humid, whereas Karnataka is warm and 
comparatively dry. In so far as mulberry plant is concerned, 
its natural plantations are found in tree form in the hilly 
regions and it is generally cultivated as a bush crop in 

the plains. The existing distribution of area under mulberry 
crop, bush form as well as the number of trees, wherever 
they exist, are shown in Table 26,4 for the different parts 
of the country. It seems that cultivation of mulberry should 
not present a problem wherever there is cither assured 
rainfall or wlicrever irrigation facilities could be provided. 
However, it would be better if feasibility trials are 
conducted in order to locate areas where mulberry cultivation 
can be underi.aken vdih succc'ss. Once thr areas of successful 
cultivation of mulberry have been located it will then be 
necessary to take up studies on the successfu] rearing of 
mulberry silkworm in those areas. If moriculture has to 
be introduced on a larc;e scale, it will be necessary to 
take many broods of mulberry silkworm in a year. It is 
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likely that hot months nay prove to be uncongenial for the 
worm in many ports of the country, but this difficulty con 
be obviated by providing airconditioned rearing houses. An 
uninterrupted flow of electricity is very necessary for the 
continuous functioning of airconditioned houses. Stoppages 
can prove fatal for the worms, fiowever, this handicap can 
be surmounted by providing a generator to every airconditionc^ 
rearing house. The entire venture in that case may be far 
from remunerative. But in order to helo the expansion of 
a promising industry, the State Governments concerned should 
come forward with the needed assitance, 

26,3.3 Taking note of tl'.e outcome of the experimentation as 
suggested above, consideration may be given to extend moriculture 
throughout the length and breadth of the country. The 
principle which should limit the extension of moriculture is 
that it should not unnecessarily encroach upon other kinds 
of sericulture in their producing areas, However, if 
certain pockets in these Statcyf; could hr profitably developed 
for moriculture, extension of moriculture may be allowed, 
Moriculture already exists in jammu B Kashmir, ’vVest Bengal 
and Karnataka, Orher States '/here extension/introduction 
of moriculture can bo considerec) are !iimachal Pradesh, 

Punjab, Haryana, rejasthan, Uttar Pradesh, Madhya Pradesh, 
Gujarat, Maharashtra, Andhra pradosh, Tamil Nadu and 
Kerala. 



Table 26,4 
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St^te-wise .Area under Mulberry and 
Number of Trees (as in 1971) 



Area under 

Number of 

State 

mulberry 

trees 


(ha) 

(thousand ) 

Karnataka 

94,349 

26 

VJest Bengal 

b,380 

80 

Jammu R Kashmir 

- 

2,400 

Tamil Nadu 

2,396 

3 

Andhra Pradesh 

644 

- 

Assam 

60C 

500 

Manipur 

360 

270 

Uttar Pradesh 

246 

149 

Himachal prack'sh 

120 

47 

Bihar 

111 

2 

Madhya Pradesh 

100 

~ 

Punjab 

76 

120 

Tripura 

3 

J 

Total 

104,8Cb 

3,593 


26,3.4 We have alr'-ady recommended in our Interim Renort^on 
the 

Sericultui^extension of moriculture to some additional 
districts of Jammu G. Kashmir, Uttar Pradesh, Madhya Pradesh, 
Vi/est Bengal, Karnataka an:’ Tamil Nadu. The list of existing 


1 


Hereafter referred to as Interim Report. 
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and proposed districts is reproduced belov: 


Existing 

districts 

Potential 

districts 

(i) 

Jammu & Kashmir 

J5mmu 

Punch 

Srinagar 

Doda 

Anantnag 


Baramula 


Udhampur 


Kathua 



(ii) Uttar Pradesh 


Dehra Dun 

Almora 

Saharanpur 

NCinital 

Etawah 

Tehri Garhwal 

(iii) Madhya Pradesh 

Indore 

Sohore 

Dhar 

Dewa 5 

(iv) West Bengal 

Mai do 

Bankura 

Murshidabad 

Purulia 

Birbhum 

West Dinajpur 

Darjeeling 

(v) Karnataka 

Kolar 

Belgaum 

Bangalore 

Dharwar 

Tumkur 

Shimoga 

Mandya 

Hassan 

Mysore 
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(vi) Tamil Nadu 
Nilgiris Coimbatore 

North Arcot 
Tirunelveli 

Ericulture 

26.3.5 Eri silk holds promise for blendinr] with man-made 
fibres, because it is a good material for both mill as v/ell 
as handspun yarns. The silk spinning mills all over the 
world are suffering from acute shortage of natural spinning 
fibre. Eri silk is likely to fill this gap. There is another 
advantage with eri silk. Unlike other silk cocoons, moths 
are not killed but are allowed to emerge out of them. 

Decause'of this eri silk finds favour in Tibet and Bhutan, 

Some other countries may prefer this kind of silk. As 
mentioned in Chapter 22 on Commercial Crops, in India, 

castor crop is grown to a major extent in Andhra Pradesh 

( 69% ). Other castor growing States are: Gujarat (lljl^), 

Orissa (5?^), Karnataka (8%)and Tamil Nadu (2%), Ericulture is 
concentrated almost entirely in /'.ssam, which produces 97 per 
cent of eri silk. Assam does not cultivate much of castor. 

It is found wild and is used for the purpose of rearing 
castor worm. It is dc sirablo to investigate why ericulture 
did not catch up in the major castor producing States. 

26.3.6 It is known that the yield of seed goes down if 
castor leaves are plucked in large numbers. Removal of 
25-30 per cent leaves for feeding worms reduces yield by 
about 35 per cent. However, it is not difficult to breed 
dual purpose varieties, or develop agronomic practices 



(e.g, plant density), which can give a satisfactory yield both of 

seeds as v/ell as leaves. Secondly, Japan is known to have 
perfected an artificial diet using castor leaf powder as one cf 
the ingredients and the technique is found to be cornmer cialiy 
feasible. Development of such artificial powder can reduce 
the consumption of leaves and lesser dependence on- leaves 
may not prove harmful from the point of view of seed yield.If the 
rearing of eri worm under drier conditions proves a limiting 
factor in some States, recourse can always be taken to rearing 
in air-conditioned houses, as has already been suggested in 
the case of mulberry silkworm, .It'is desirable to study what 
technological accomplishments can make ericulture a paying 
proposition in the major castor grovang States. Castor is 
a minor crop in the States of Uttar Pradesh, Madhya Pradesh, 
Bihar, Punjab, Haryana, Rajasthan and Maharashtra, it is 
also commonly grown in isolated patches near homesteads, 
footpaths, bunds, channels and wells in these States, If 
ericulture could bo developed in these minor, castor growing 
States as a profession, it will prove helpful for the rural 
folks to utilise their leisure or lean periods gainfully. 

Thus,the possibilities of extension of ericulture could 
profitably be explored in Punjab, Haryana, Rajasthan, 

Uttar Pradesh, Madhya Pradesh, Bihar, Orissa, Gujarat, 
Maharashtra, Karnataka, Andhra Pradesh and Tamil Nadu. 

26,3.7 Mucja silk yarn is used extensively in the 
production of traditional s aris, and mekhalas , but of late 
its handspun yarn has found an extensive use in the 
production of heavy dress material in combination with 
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other riritur-ai silk fibres. it is a versatile fibre and, 
therefore, yarn blended with it will find an increasing demand 
in the coming years even in exportable fabrics. The 
Brahmaputra valley of Assam constitutes the typical muga zone, 
especially the districts of Lakhimpur, Dibrugarh, Sibsagar and 
south Kamrup. There is need to explore the possibi]ity of its 
extension in other States of the north-eastern region. The 
west coast comprising Kerala, coastal Karnataka, Goa and 
Konkan is somewhat similar to Assam conditions in so far as 
rainfall is concerned. It is worthwhile to examine whether 
m_ug£ can be introduced into this belt also. 

26,3,8 Agricultural universities in these areas may be 
involved in research work for the extension of sericulture 
to new areas. Coordinated programmes may be drawn up by the 
Central Silk Board and its research stations in consultation 
vuth the universities. 


26.3.9 The 

Central Silk 

Board has 

estimated the future 

production of 

raw silk as 

indicated 

below: 

(tonnes) 


Year 

Mulberry 

Ta^sjD: 

Eri 

Muga 

Total 

1974-75 

2,450 

470 

215 

85 

3,220 

1979-80 

3,675 

650 

375 

125 

4,825 

1984-05 

5,500 

975 

505 

150 

7,130 

1989-90 

8,250 

.1., 300 

625 

160 

10,335 

1994-95 

11,000 

1,625 

775 

170 

13,570 

1999-2000 

13,750 

1,930 

930 

180 

16,790 

According to 

this ostirna 

te, produc 

l'.ion is 

likely to 



increase 5 fold between 1974-75 and 2000 AD. The employment 
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potential is pstimated to increase from 3,5 to 10 million 
man days. These estimates are likely to undergo major 

changes when sericulture is extended to now areas indicate 

« 

above. 



4 multiplication and distribution OF' SILW'^CFM SEED 

26.4.1 So far more attention has bee-n devoted to organised 
seed production and multiplication in a scientific manner in 
mulberry silkvi/orm than in other kinds. This is partly duo to 
larger spread of moriculture and partly due to special 
handicaps, v/hich have been experienced in other cases, Tasar 
and muqa worms have presented difficulties in indoor rearing. 
Therefore, it has been only possible to got better quality 
cocoons from natural collecLions and use them for raising new 
progenies. Some governmental■seed farms for these two kinds 
of worms have existed in the concerned States for distribution 
of seed pr seed cocoons. The handicap in the case of eriworm 
has been lack of adecuate genetic research, but even then 
some governmental grainages did function for it in Assam, 

With the domestication of worms an"' evolution of their new 
varieties and hybrids, ample scope will arise in due course 

to organise a system of multiplication and distribution of 
seed in .ta_s_a_r, eri and mjjga worms, 

26.4.2 I'ulberry silkworm seed is multiplied in four 
stages. Once a race has been established and released by a 
research organisation, its males and females are to be 
maintained and supplied perpetually for further multiplication. 
This is the first stage. The next three stages constitute 
merely the three succeeding steps to multiply seed in larger 
and larger numbers through the males and females obtained 

from the preceding stage in every case. P.ggs derived at the 
end of the fourth multiplication stage constitute the 
material for distribution among the silkworm rearers. 
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Therefore, the seed of the fourth stage is called the 
Industrial Seed, The eggs produced for this stage are duly 
examined and are distributed in units of 100 Dfl in the case 
of multivoltine worms or ounces in the case of univoltine 
vjorms. The place whore the fourth stage is multip].ied and 
eggs suitably rendered in packs for distribution is known 
as a grainage. In genetics, the first stage is known as p3, 
denoting the multiplication of great grand parents. The 
second stage is known as P2, denoting the multiplication 
of grand parents and the third stage is known as- PI, 
denoting the multiplic ■'t ion of parents. Fourth stage is 
called PI, denoting the Industrial Seed, The Industrial Seed 
in use now-la-days both in the uni- and multivoltine areas is 
generally a hybrid (FI). In some cases, the Industrial Seed 
may also be of pure race. The use of hybrids is to 
stabilise cocoon crops and standardise the quality of cocoons 
through exploitation of hybrid vigour. For hybridisation 
purposes, pure races of indigenous as well as exotic parent 
materials have to b^,- maintained separately in such a manner 
that intermingling is avoided. For this'purpose, basic 
seed zones for indigenous and foreign races are set up 
exclusively away from industrial rearing zones. 

26.4.3 The stock of P3 seed of mulberry silkworms .is 
maintainec] by the Central Silkworm Seed Station at Parnpore 
(Srinagar), which is directly under the control of the 
Central Silk Board. It is then supplied to the regional 
P2 stations, which are run by the concerned States. In 
many such States, P2 and PI stations and other seed 



multiplic>3tion farms are functioning. However, in the States 
where the seed organisation is still in its infancy, the 
Central Silkworm Seed Station, pampore, makes necessary 
supplies, c.g, P2 seed to Jammu 8. Kashmir and Pl seed to 
Punjab and Himachal Pradesh. For the same purpose, an integrated 
scheme for the multiplication of basic seed, formulated in 
consultation with the States of Jammu & Kashmir, Karnataka, 

'West Bengal, and Tamil Nadu is also in operation. According 
to this scheme, the Central Silkworm Seed Station supplies P3 
stock to the following zonal stations for multiplication of 
P2 stock : 

i) Basic Seed Station, Mirgund (Jammu & Kashmir) 

ii) Basic Seed Station, B.P. Hills (Karnataka) 

iii) Hill Nurseries, Kalimpong (West Bengal) 

iv) Silkworm Seed Station, Coonoor (Tamil Nadu) 

26.4,4 PI stock is multiplied at the Government Seed 

multiplication farms as well as by private seed preparers, 
who have to get license for the purpose from the Government . 
Similarly, the stock of I-l stage is also either produced at 
the Government graincgcs or by certified industrial egg 

producers. Karnataka and vVest Bengal are the two States 

% 

where a system of licensed seed preparers is in operation. 

Men in the job are given additional training and facilities 
for producing industrial seed under departmental supervision. 
Necessary infrastructure in these States has been built up 
in this regard. In almost all other States like Jammu & 

Kashmir, Punjab, Himachal pradesh, Uttar Pradesh, Madhya 
Pradesh, Assam, Meghalaya, seed production is entirely 
controlled by QDvernments concerned. 



730 


26.4,5 Tiic system of seed multiplication and distribution 
is better organised in Karnataka than other States, There 
are (a) five basic seed farms, 2p00 ha of exclusive seed zone 
and 8,000 selected seed roarers for pure local race and 
(b) seventeen seed farms and 8 nurseries, 2,500 ha of 
exclusive seed zone and 1,750 selected seed rearers for 
foreign race. Similar arrangements also exist in other 
multivoltine areas like VJest Bengal, Tamil iladu, Andhra 
Pradesh and f'adhya Pradeshon a scale proportionate to the 
mulberry cocoon production. In theunivoliinc areas covering 
Jammu & Kashmir, Punjab, Himachal Pradesh and Uttar Pradesh, 
there is no change in the basic pattern of seed organisation. 
The scope for effective utilisation of the numerous 
technical staff is limited as only one crop is harvested in 
a year. The- situation in Uttar Pradesh is particular].'/ 
difficult. If the capacity of the seed organisation in 
Uttar Pradesh is to bo fully utilised, there should be a 
regular off-tako of the surplus seed in the neighbouring 
States. As the Central Silk Board had a programme to 
increase the production of bivoltine raw silk to the level 
of 300 tonnes during the course of 5 to 6 years from the 
year of its implementation, an integrated aoproach for the 
production and distribution of uni- and bivoltine silkworm 
seed on an all-india basis is expected to be evolved. 
Moreover, as extension of moricuj.turc to new areas is being 
proposed, there will be no difficulty in absorbing surplus 
seed produced in any particular State. 
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26.4.6 The question ol seed production and multiplication 
has to be considered carefully as a pre-reouisite to 
sericulture on a very largo scale, A system has to be 
evolved which will bo applicable to all silkworms on a 
uniform basis throughout the country, p3 s.cod is being 
produced ant distributed by the Central Silk Board in the 
case of mulberry worm. P2 seed is either produced by the 
Central Silk Board or the State Governments, PI and FI 
seeds are produced by the Governments and private parties. 

The responsibilities between various agencies are not 
prc.ciscly demarcated. Therefore, the system needs some 
modifications. It is suggested that the production of P3 
seed should bo in the direct charge of the Central Silk 
Board, State Governments should bo responsible for P2 stage, 
whereas pi and Fi stages should be left, to bo dealt with in 

' I ■ 

► 

the private and cooperative sectors. Coordination of the 
work of various agencies should be the responsibility of 
the Central Silk Board, In this manner, thcf ultimate overall 
responsibility of planning and organising multiplication 
and distribution of silkworm seed will also bo that of the 
Central Board. 

26.4.7 Silkworm Seed Acts are in force in Karnataka, 

Tamil Nadu and Punjab, These Acts prohibit the use of 
un-oxaminod seed. Himachal Pradesh and Andhra Pradesh are 
also taking steps to introduce necessary legislation in 
this regard, V.fhorcver seed production is entirely in 
departmental hands, the absence of an Act may not prove 

to be a handicap, because governmental control generally 
ensures quality. However, the situation changes when 
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private seed preparers begin lo oper'-te. It is necessary to 
have a composite Central Silk'-Jorms Seed Act applicable to all 
the States in order to meet future exigencies on a conunon 
basis, 

26.4.8 In so far as certification of seed prior to its 
being supplied to cocoon rearers is concerned, the testing 
of moths and certification arc generally done at present by 
the departments themselves. This is being done in Karnataka, 
because of which the standard of production there is better 
than in many other States, In future, every State should 
have a certification agency distinct from the production 

set up. This agency should deal with all the four kinds of 
silkworms. The State certification agencies sfiould work 
under a Cc-ntral certification wing which should be created 
withiin the Central Silk Board for this purpose, 

26.4.9 The supply of young silkworms (Chawkie) after the 
2nd instar to roarers, instead of G(cd in the form of grains 
in box or sheet is universally accc?pted as positively 
beneficial, it is alrecady being popularised in mulberry 
silkworm, although the progress is slow. Indoor rearing of 
tasarworm up to the 2nd instar has also passed experimental 
stage and is being advocated for adoption on a mass scale 

in the traditional tca^sar growing areas. The method of 
chawkie rearing has to be popularised in all the four kinds 
of silkworm. For this purpose, it will be necessary to add 
one more- stage at the end of stage 4, i,e., FI certified 
industrial seed, to bo called stage 5 dealing with chawkie 
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rearing and supply. Just like PI and FI stages, chawkie 
rearing should be left to private and cooperative sectors, 
but to begin with a good lot of governmental control and 
advice will become necessary. A system of certification 
for chawkies will have to be developed and executed by the 
usual certification agency,_ The ultimate object should be 
to replace the system of egg supply to commercial cocoon 
rearers by- certified healthy young worms. The envisaged 
Central Act should eventually include chawkie rearing, tho 
Act itself being called the Central Silkworms Seed and 
Chawkie Act, 



5 organisational structure 


26.5.1 Silkworm is in tho realm of ontomology. The cultivated 
crop plants of mulberry and castor require the application of 
the science of agronomy, while forest trees which act as 

host plants to silkworms require tho application of 
horticulture and forestry. In sericulture, therefore, a chain 
of close-knit activities starting from the raising of host 
plants to the rearing of worms and loading to cocoon 
production, should firmly connect tho farmer and rearer with 
the entomologist, breeder, agronomist, horticulturist and 
silviculturist. Agricultural Departments have a direct 
involvement in sericulture in many countries. In Japan, the 
Ministry of Agriculture & Forestry controls the entire 
industry through a Raw Silk and Horticulture Bureau, In the 
Soviet Union, sericultural operations starting from raising 
mulberry plants to the production and drying of cocoons are 
looked after by the Ministry of Agriculture, The reeling 
of rav'j silk and manufacture of fabrics come Under tho 
Ministry of Light Industries. The rapid progress of silk 
industry in South Korea is due to joint efforts made by the 
Ministry of Agriculture & Forestry and the Sericultural 
Association. 

26.5.2 Sericulture in India has been attached to the 
Department of Industries at the State level. The Central 
Silk Board, which was under the Ministry of Foreign Trade 
earlier, is now under the Ministry of Industrial Development, 

The members of th^ Central Silk Board are all drawn from 

the Government Departments of Industries or private industrial 
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interests. The oro'^nisetionel structure in different Stetos 
of tlK. country is of two typ^^s, viz., (a) where' independent 
departments exist for this subject, •.g. Karnataka, Jammu 
8. Kashmir and Assam and (b) where th^ subject forms just a 
section within the industries or some other allied department. 
In this set up,the .:mphasis has throughout been mainly on 
the industrial or trede aspects of sericulture, V/hatever 
improvement work on silkv.orms or tl-v. ir food plants has been 
attempted has b..en without the full involvement of 
agricultural organisations. As a result the silk industry 
has never been abl^ to stand on its own and rapid progress 
will not be achieved unless there is a change; in the position. 
All operations upto the production and processing of cocoons 
can be undoubtedly placed under the Department of Agriculture, 
In reeling there arc. tv;o ways, viz,, either the poor rearers 
themselves do this job as a cottage industry or some industrial 
fabric manufacturing concern undertakes th^ operation. 

Because of this special situ-'tion, when reeling is done by 
rearers themsleves, it should b.. considered to fall within the 
purview of agriculture so that all benefits to small roarers 
can accrue from one and the same source, but otherwise, this 
operation should fall within tfic' industrial sector. It has 
been stated that as the Agricultural Department and related 
organisations arc fully occupied, they should not be 
burdene'd with the development of sericulture, 

26,5,3 We strongly fc^l that the.- subject of sericulture 
upto the reeling stag,, whcrevc-:r reeling work is done by 
rearers themselves or otherwise upto the cocoon stage 
should come under th. purview of the Department of Agriculture, 
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The remaining operational aspects, which are industrial in 
nature, should be looked after by the Industries Department, 
Such distribution of responsibilities should be applicable to 
all States-in order to bring about uniformity in the pattern 
of set'Opthroughout the country. Accordingly, the existing 
set'j?p.in every State, including Jammu 8. Kashmir, Karnataka 
and Assam will have to be revised and suitably adjusted 
between the Department of Agriculture and Industries. 'It is 
implied in this that each of these departments will build up 
suitable staff cadres td cope adecuately with the extent of 
sericultural activity which is likely to develop in their 
State,- At the Centre, the Central Silk Etoard should be 
attached to the Ministry of Agriculture and Irrigation. The 
composition of the Board also needs a change. It m.ay have 
representatives from the States, the ICAR, the Union 
Ministries of Agriculture & Irrigation, Industrial Development 
and Commerce, All-India Khadi and Village Industries Commission 
and all-India .a^ssociations, if any, concerning sericulture 
seed business, private farmers end roarers and silk industry. 
There may be a smaller executive panel in the Central 0>oard, 
which Would be called upon to find ways and means to implement 
board’s decisions. The status of Board’s Secretary should be 
such that he should be ab].c to take direct decisions. It 
will be an advantage.if he is a qualified technical person. 

He should have a rank equivalent to a joint Secretary in 
the Government of India,,, m so far as the finances of tho 
Boa rd are concerned, there is already a provision in the 
Central Silk Board Act 1948 for the levy of cess on raw silk. 
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In practice, however, such a cess was not levied so far because 
of the poor state of tlie industry. But as soon as the industry 
shows signs of progress and becomes viable, the cess can be 
levied, 

26.5.4 Vi/hile the institutions under the Board and their 

programmes may continue as before, the ICAR together with 
its institutions and agricultural universities havo to be 
drawn in more and more in future research activities, nie 
Forest Research Institute, Deh’^aHi'-** to be jnvolvou in 

the silviculproblems. The areas and extent of 
cooperation from these organisations may be decided upon by 
the Central Silk Board through periodic mutual discussions. 

In view of the technological gap in the fabrication of 
equipments for sericulture, researches on fibre and utilization 
of byproducts etc., it is suggested that a Central sericulture 
technological research laboratory may be set up. 

26.5.5 There is also the. problem of obtaining trained 
persons in sericulture in sufficient numbers. For higher 
types of jobs, agricultural universities will have to 
introduce courses at the graduate and postgraduate levels. 

The universities vjill have to involve themselves increasingly 
in research and extension activities. Therefore, a 
sericulture unit will have to be opened in every agricultural 
university. It may take the form of a full-fledged division 
in major sericultural States or it may just be a sub-division 
of entomology division in other States, In addition to 
research and teaching at a higher level,it would be essential 
to start courses of training for middle level workers. 
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Short term in-service training for junior cadres of government 
officials and familiarisation courses for the sake of farmers 
and rearers, etc. will have to be arranged by the Stale 
Departments of Agriculture, The short term training programmes 
dealing with industrial aspect may continue to be the 
responsibility of the sericultural sections of the 
Industries Departments, The Central Silk Board should 
continue its training arrangements for ali-i,-,dia activities, 
26.5,6 Depending upon the kinds of sericulture which a 
particular State develops, th.ore will be involvement of 
various disciplines and organisations and hence some sort 
of coordination will become necessary even at the State-level, 
Appropriate committees can be set up in the States for this 
purpose representing the Departments of Agriculture, 

Industries and Forest, agricultural university, the Khadi 
and Village Industries Board, men in private seed business 
and private farmers, rearers and silk industry. The 
suggested organisation in States will not in any way 
interfere with the functional cooperatives etc. recommended 
in our Interim Report and referred to earlier in this chapter. 



6 SUf'/v'lAFT/ OF P.ECOi.\?.ENDATlONS 


26.6,1 The recommendations made in this chapter arc 
indicated below: 

1 Possibilities of extending sericulture all over 

the country need to be considered. Extension of tasa r 

culture throughout the oak belt of the Himalayas is already 

engaging attention of the Central Silk Board, The principle 

which should determine extension of moriculture is that it 

should not unnecessarily encroach on other kinds of 

sericulture, e.g, eri and m uga in Assam or with tasar in 

Chotanagpur and Orissa, However, if certain pockets in these 

States could be developed profitably for moriculture, 

encroachment may be allowed as an exception. Keeping this 
in view, moriculture should be studied for adoption wherever 
possible in the States of Himachal Pradesh, Punjab, Haryana, 
Rajasthan, Uttar Pradesh, Madhya Pradesh, Bihar, Orissa, 
Gujarat, Maharashtra, Andhra Pradesh, Tamil Nadu 

and Kerala, Ericulture should be tried,in the States of 

Punjab, Haryana, Rajasthan, Uttar Pradesh, Madhya Pradesh, 

Bihar, Orissa, Gujarat, i'oharashtra, Karnataka, Andhra 

Pradesh and Tainil Nadu. In so far as _mu 2 [^ culture is 

concerned, possibility of extending it to all the States 

• * 

of the north-eastern region and introducing it along the 
west coast extending from Kerala to Konkan has to be 
examined. 739 

(paragraphs 26.2,6 
26.3.3 
26.3.6 
26.3,7) 
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2 Before the different branches of sericulture are 
extended to new areas, feasibility trials should be conducted 
both in regard to the insect as well as host plants. 

Research v,/ork will also have to be done to explore as to how 
best Community rearing of mulberry and castor silkworms with 
air-conditioned facilities can be introduced v’berever the 
weather conditions so necessitate. The State Governments 
concerned have to render assistance in establishing and 
running the air-conditioned houses. In t’ne case of castor 
plant, dual purpose varieties and practices will have to be 
evolved, which can give good yield, of leaf as well as seed. 
Artificial feeding powder with castor leaf ^as also to be 
developed for castorworm as in japan. The equality of 
mulberry leaves will al-o have to be improved. All such 
research work should be done with the involvemen r. of the 
agricultural universities of the areas concerned and for this 
purpose coordinated programmes have to be drawn up by the 
Central Silk Board and its research stations in consultation 
with the universities, 

(paragraphs 26,3,2 

26.3.6 

26.3.7 

26.3.8 

26.1.12) 

3 Natural and artificial regeneration of the 

conventional host plants, e.g, arjun, s asan , should be 

encouraged in consolidated blocks by the State Forest 
Departments in the traditional t asar areas of the central 
parts of the country. 


(paragraph 26,2.5) 
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4.* The Central Silk Board should organise seed 
multiplication and distribution throughout the country for 
all the four kinds of silkv;orms on a common pattern and 
coordinate the same at the all^lndia level. In order to 
maintain the best of stocks, import of exotic strains has 
to be continued judiciously. Production of P3 seed should 
be the direct responsibility of the Central Silk Board, 
Production of P2 seod should be the responsibility of the 
State Governments, Production of Pl and FI seed shoulr.’ be 
left to cooperatives, private organised agencies or 
individuals. Steps should also be taken by the State 
Governments to encourage and organise gradually chawkie 
rearing through private organised agencies or individuals 
for supply to rearers in the place of eggs. This means an 
addition of one more stage in the chain of multiplication 
programme, viz^, that of certified chawkie worms. The aim 
should be to supply only healthy young worms to rearers and 
not the eggs in the case of all the four kinds of silkworms, 
viz,, mulberry, eri, ta^sa_r and muqa , 

(paragraphs 26,4,6 
26,4.9 
26,1.14) 

5 There should be an independent silk worm seed and 
chavjkie certification agency set up in every Slate and 
that the activities of these agencies should be regulated 
and coordinated at an apex level by a separate certification 
wing, to be created for this purpose in the Central Silk 
Bo^rd. 

(paragraphs 26,4,3 
26.4.9) 
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6 A composite Central Silkworms S-eed and Chawkie 
Act should be passed for the country as a whole. 

(paragraphs 26.4.7 
26.4.9) 

7 Sericulture has to come in the folds of 
agriculture directly if it has to be converted into a 
fully viable profession. The Departments of Agriculturr 
should deal with sericultural aspects upto the processing 
stage of cocoons. T'ov should also be responsible for 
reeling activity if rearers.themselves are involved in it, 
but if the reeling is done without the involvement of 
rearers, it should come under the Departments of Industries. 
This pattern should be applicable to a*ll the States with 
appropriate adjustments in their existing set up. 

(paragraph 26,5.3) 

a. Every State should form a committee for coordination 
among the concerned disciplines and organisations, it should 
have representatives from Departments of Agriculture, 
Industries and Forest, agricultural university, State Board 
of Khadi 8, Village Industries, men in pri'^Ste seed business, 
and private farmers, rearers and si3.k industry. 

(paragraph 26.5.3) 

9 The Central Silk Hoard should come under the 
Ministry of Agriculture and Irrigation and be reconstituted 
with representatives from the States, the ICAR, the Union 
Ministries of Agriculture and Irrigation, Industrial 
Development and Commerce (Foreign Trade), all_india 
Khadi and Village Industries Commission and all-India 
associations, if any, concerning sericulture seed 
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business, private farmers and rearers, and silk industry. 

There should also be a small executive panel constituted in 
the Central Board for speedy implementation of the Board's 
decisions. The Secretary of the Central Silk Board should 
preferably be technically qualified and have the status of 
a Joint Secretary to the Government of India, There is already 
a provision in the Central Silk Board Act 1948 for the levy 
of cess on raw silk. Such a cess was not levied due to the 
poor state of the industry. It can be levied for the benefit 
of tho Board when the industry shows signs of viability, 

(paragraph 26,5,3) 

/ 

10 The Central Silk Board should continue to have 
its own institutions, but the ICAR together with its 
institutions and agricultural universities and the Forest 
Research Institute, Dehradun, should be suitably drawn in 
the future research programmes. The sphere and extent of 
cooperation needed from these organisations may be decided 
upon by the Central Silk Board through periodic consultations. 
The Central Silk Board should establish a Central sericulture 
technological research laboratory, 

(paragraph 26,5.4) 

11 . The agricultural universities should start research, 
teaching and extension activities in sericulture. It will 

be necessary to start a sericulture unit for this purpose. 

This unit may take the form of a full-fledged division in 
major sericultural States or it may just be a sub-division 
of entomology Division in other States, 


(paragraph 26,5,5) 
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12 . There should be arrangements for short term 
in-services training of junior staff and familiarisation training 

of farmers and rearers, etc. This work should be the responsibility 
of the Departments of Agriculture, Industrial aspects of training 
programmes should be looked after by the sericultural sections 
of the Departments of Industry, The training institutions 
which already exist under the- Central Silk Board should 
continue their work for all-India activities, 

(paragraph 26,5,5) 

13. A Raw Silk Price Stabilisation Authority has been 
set up recently by the Central Silk Board for mulberry sector, 

is desirable to extend it to all kinds of silk and 
icultural products. This auttiority will serve as an apex 
but separate corporations may be created for mulberry 
n-rnulberry silks to imolemont the policies and 
mes chalked out by it. There is need to introduce 
spects in cocoon transactions and it is hoped that 
of improvement will bo included in the schemes of 
>lisation and raw material banks. 


(paragraphs 26,2,13 
26.2.20) 
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APICULTURE 

1 RSVEw 

27.1,1 HoneybcG is corarnonly linked up in the nind v/ith honoy 
and wax, but it perfoi-ins a very important function rron the 
point of view of croc production i.e», pollination. In fact, 
evolution of bees and of plants they pollinate has exerted 
reciprocal influence ever since- the origin of angiosperns. 
Available evidence suggests that honeybees have functioned as 
cross~pollinators extensively on geological time-scale much 
before the primitive man started domestication of v;ild edible 
plants or selection of varieties suited to his own preference. 
The scout bees have an instinctive faculty"to compare' and select, 
v;it'ain their foraging range of 1 to 2 km, a plant species among 
many others which yields nectar with relatively higher sugar 
concentration or pollens with better nutritive value. Having 
made a particular selection in a particular flowering soason,the 
foragers from a colony get themselves conditioned to the preferred 
plant and restrict their serial floral visits to it alone during 
that season. This is known as their floral fidelity, xfhich is 
not met with in other pollinating insects. Bees may not play 
such an important role in the case of self-pollinated or wind- 
pollinated crops, but significant increases in yields can be 
obtained by harnessing the services of bees in the case of 
insect-pollinated crops. In achieving better performance of some 
of the pulses, oilseeds, vegetables, fruits a?Td orchard crops, 
their role may not be insignificant. Beekeeping has already 
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developed In many advanced countries as an essential component of 
mixed farming like dairy, poultry and other occupations* The 
primary object of modern apiculture should be to secure higher 
crop yields, honey and beeswax will come as a byproduct, 

27,1,2 Modern apicultural techniques wore introduced in India 

\ 

around the turn of this century by certain pioneers with 
missionary zeal. Scientific research on honeybees and bee¬ 
keeping was confined to entomology sections of various agricultural 
colleges and departments particularly at Coimbatore, PUsa, Delhi, 
Ludhiana and Jeolikote, The emphasis v;as on academic aspects 
like comp^.rative morphology, anatomy, bionomics and to some 
extent taxonomy of the Indian honeybees. The Indian Council 
of Agricultural Research (ICAR) also used to finance some 
research schemes, but there has been significant progress only 
in the post-Independence era under the aegis of the Khadi & 

Village Industries Boards of the Centre and States, The All 
India Khadi & Village Industries Commission, approves programmes 
and sanctions grants to various State Khadi & Village Industries 
Boards, which function as major organs for the development of 
apiculture in States, Some extension programmes are also 
sanctioned by the Khadi Commission in favour of some private 
institutions like Ramakrishna Mission, Gandhi Smarak Midhi and 
Shastri Sewa Sangh, The State boards initially implement 
their extension programmes dep-^rtmontally through their 
nucleus staff. After distributing adequate number of bee 
boxes and training to beekeepers, a band of self reliant 
beekeepers is gradually built up. The State board encourages 
such beekeepers to Join together and organise themselves into 
cooperative societies. Cooperative societies receive grants 
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from the Commission through State boards and imploraent 
the p^og^a^me on their behalf. Some beekeepers ' cooperative 
societies in a state join together to form a feder'tion. 

The State board is generally rcs''' 0 isible for effective 
coordination, implementation, marketing of honey, etc. There 
also exists an All India Beekeepers' Association. This 
activity has helped to provide part-time self-employment to 
forest tribes and farmers in some areas. 

27.1,3 In some States beekeeping is encouraged by a small 
section in the department of Agriculture or Industry. Some 
agricultural universities have programmes of research in 
their entomology divisions. Information about various 
States is given below : 

Jammu & Kashmir . Department of Agriculture 

has an Apiculture Section 
(Srinagar), 

Flimachal Rradesh.Apiculture foriiis one of the 

sections mider the Department 
of Agriculture(Kangra) and 
Himachal Pradesh Agriculture 
Ilaiversity (Nagrota and 
Xatrain). 

Punjab Agricultural University, 
Ludhiana, has an Apiculture 
Section under the Department 
of Entomology, 

Haryana Agricultura1 Uni¬ 
versity, Ilissar, has a section 
under the Department of 
Entomology. 

Entomology Division of the 
Indian Agricultural Research 
Institute (IIRI), 

Uttar Pradesh Department of Agriculture 

has an Apiculture Section 
(Jeolikote)uith a State 
Apiculturist. There is 
also an Apiculture Section 
at the G.B.Pant Agricultural 
University, Pantnagar. 


Punjab 


Haryana 


New Delhi 
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rfehar-’shtra State Village Industries 

Board has an Apicultural 
Institute at liahabalashv/ar 
(Satara). 

Karnataka Department of Industries has 

an Apiculture Section. It is 
concerned vrith developmental 
and training activities. 

Tamil Nadu A post of bee expert exists 

in the Department of 
Industries. Functions are 
mostly advisory. 

The question of effective coordination of the above activities 
is under the consideration of the ICAR and the Khadi & Village 
Industries Coinmlssion. 

RV.1.4 A Directorate of Beekeeping has been functioning at 
Bombay since 1954 under the All India Kliadi dc Village Industries 
Board/Conimlssion. All the reseirch and developmental uork 
pertaining to apiculture is done for the Commission by the 
Directorate. There are about 70 area-offices located all over 
India for supervising the implementmtion of the sanctioned 
extension programmes. There is also a Central Boo Research 
Institute working under this Directorate at Fbona since 1962, 
Earlier, it ’^as functioning at ’lahabileshv/ar since 1952 as an 
Apicultural Laboratory of the ’'lahTrashtra State Board of 
Khadi & Village Industries. The activities of the Laboratory 
v/ere extended at its v/ing in Poona in 1954 with the help of 
the IQaadi Co’-mnission. This v;as converted into a full-fledged 
Institute, as one finds it now. The Central Bee Research 
Institute impleiaents the research progra i le through regional 
bee research cantres and field observation stations. On the 
basis of needs and priorities, Regional Bee Research Centres 
have been established at l^fcrcara, Kodaikanal and Kangra. The 
Apiculture Laboratory at I'lahabaleshwar (Ifeh-'rashtra State 
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Khadi <3: Village Industries Board) continues ts function 
under the technic'1 supervision of the Central Institute, 

For work on rockbees, another research centre was 
established at Indore. 'During the years 1963-1970, ten 
field observation stations and three nodel apiaries 
were established under the Central Bee Research Institute 
and the regional bee research centres. Observation stations 
are situated thus : one each in Kashmir and Himachal Fradesh, 
six in Karnataka and two in Tanil Nadu. Ilodel apiaries are 
located one each in Kashmir, Himachal Pradesh and Uttar 
Pradesh. The experimental and observation stations also serve 
the purpose of model apiaries. 

27.1,5 Host of the countries utilize only one species of 
honeybee, viz., Api s m ellifera . which is popularly known as 
the Italian bee. ' A great deal of research Trork has been done 
on this bee in western countries. It is indeed a high ylelder 
and, therefore, attention was drawn tovrards it in India too. 
Attempts have been made to introduce it in the country since 
1920. V/ith the interest of the Rinjab Agricultural University, 
Ludhiana, there is indication that it can now be spread over 
the north-v;ostcrn parts, spepiai.ly the hills. However, this 
bee is highly susceptible to various bee diseases, particularly 
to acarine disease caused by a mite, mostly mot in the north. 

It carries the d'^nger of infecting the indigenous species, 

vhiich have been almost free f'roritdisease sO far. The ICAR 

♦ 

has suggested that healthy, well tested and established 
colonies of mellifera from Ludhiana could be first tried 
for their merits and demerits in an offshore island like 
the Andamans under expert supervision. But the experiment 
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should bo preceded by a survey of the extent of occunience 
of the ip-iigenous species ( A-pi s in..iica ) in order to avoid 
aiiy ch.ance of its infection. The IC.4R*s cautious approach 
in regard to the introduction of an exotic breed is desirable, 
as fic country possesses species v/ith promising potential. 

27,1.6 ]hdia and adjacent countries constitute the primary 
centre of origin and evolution of honey bees v/ith maximum 
concentration and diversity of biological forms. There are as man' 
4 species of honeybees (Apis indica, A, dorsata A,floroa and 
T rigona sP . ) and a few other rol>.ted Hymenoptera in India. 

These are briefly described below : 

(i) Api s I ndica - It is the only species of .Indian 
bees vrhich can bo reared at present in modern 
portable bee boxes in apiaries. It is also a 
good poULnator. This bee builds a number of 
parallel combs in dark enclosures of trees and 
rock cavities. 

(ii) Api s dorsata (also known \s the Giant rockbee) 

It is ferocious, migratory in habit '’iid builds 
nests high up in inaccessible positions. The 
nest is in the form of a large single comb well 
exposed,to light. The bee is a very efficient 
crop pollinator and the best yiolder of honey and 
wax. However, because of its stinging habit, 
bee hunters mercilessly destroy it in their 
quest for honey and wax. Attempts are being 
made to domesticate this species. 

(ill) Api s florea - It is smaller in size and builds a 

small single comb exposed to light. It also yields 
very meagre quantity of honey, but the wax is of a 
high quality. These boos also pollinate crop 
plants with small inconspicuous flowers. It 
has boon observed that, under hot tropical or 
sub-tropical conditions, the role of Apis 
florea as pollinator is very significant, 

(iv) Trlg ona - It is stinglcss ^nd constructs 
nosb upon trees, rocks or vralls. The honey 
yield is very moafre. Its vrax is of inferior 
quality, but the bee has a special utility in 
pollination, because it usually visits very 
small and inconspicuous flowers normally ignored 
or rarely visited by niany other bees or 
insects. 
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27.1,7 All the four species of bees found in India are 
Useful in pollination. Each one has some pecularity, and 
has a specific role in pollination. Only Api s i ndie a 
and dorsata are important for honey, but all the four kinds 
are destroyed in search for honey. Destruction is caused 
because honey gathering here is still by and large a 
primitive trait v/hich involves burning or destroying bees in 
their natural habitat, plucking and squeezing nests together 
with the brood. Modern apiaries established with Apis indic a 
are getting popular, but the pace is slovr. There is need to 
harness the bee fauna of the country to the best advantage 
both for honey and for increasing crop production. The 
Central Beo Research Institute at Poona has boon ranking 
endeavours in this regard by conducting researches on various 
aspects, e.g. comparative studios on ladian honey bees, beo 
botany, melltto-palynology (Pbllon studies as related to 
honeybees), pollination of crops, cytogenetics and breeding 
of bees, bee pathology, pests and predators, problems of 
•rockbeos, bee management, chemistry of bee products, honey 
processing and extraction and purification of beeswax and 
teevhniques of manuf acturing good quality comb foundation 
sheets. The Institute has standardlse-d techniques for 
rearing of pedigree queens. The laboratory now produces 
about 1,500 tested pedigree queens avery year. Some other 
directions of useful research includo multiplication of * 
useful boG plants, particularly those flowering in dearth 
periods for improving bee forage. In order to enrich the 
existing flora, useful beo plants are introduced from other 
ecologically homologous regions in the country or even from 
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other countries. An excollent beo plant from Brazil, Cenistug 
arboroscen s. was introduced in liahabaloshv/ar plateau around 
1960, This plant proved so useful that local beekeepers 
voluntarily propagated it in their apiary yards. Besides this, 
experiments to secure annual flov/erlng of gome valuable bee 
plants v/hich flower in nature with intervals of 4, 3, 12 or 16 
years have been successfully undertaken at Mahabalashwar, Then, 
floral sources of various honeys and the intensity and duration 
of availability of pollen and nectar from various plants have 
also engaged attention, 

27,1.3 Efforts-have also been directed towards domesticating 
Apis dorsata . the rockbec. A Regional fiockbe'e Research Centre 
devoted to the research on rockbees was established in 1963 at 
Indore. Since its establishniont, studies on over 1700 colonics 
were made and observations were recorded on the behaviour of 
the bees as regards their preferences in selecting nesting 
sites, location, height above ground level, direction of the 
comb in rel.^tion to north-south bearing, svmrming, migration, 
■foraging etc. Detailed studies on comb dimensions at various 
levels, volume of brood, queen and honey cells, body size, etc. 
were made which helped in designing special equipaent for 
capturing colonies, attracting new siiarins to desired places^ 
and for collecting honey, A wooden hive was designed which 
included a brood-chamber and super-chamber. The size of 
brood frame can be adjusted iccordlng to the size of the 
colony. Five rockbee colonies were hived during 1972 and 
maintained for over three months at ground level. The success 
of large scale experiments on hiving, migration and 
establishment of rockbee apiaries, will bring about 
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remrkable inprovement in the honey industry. and in 
harnessing them to increase crop yield through their service 
in cross-pollination. 

77,1,9 The prograine of extending modern apiculture is 
being carried out by 1000 trained extension uorkors of the 
Khadi & Village Industries Commission. Bee boxes 
distributed to beekeepers at subsidised rates or loans during 
the last 20 years are about 0,5 million. Other statistics on 
the growth of beekeping industry from 1953 to 1971 are 
indicated in Table 27.1. The Statewise position with regard 


to the development in beekeeping industry for the latest 

year 1971-72 is indicated in Appendix 27,1. 

Table 27.1 

- Progress in Beekeeping under the . 
All India I^.adi & Village ladustries 
Commission. 


Year 

Number of 
beekeepers 
(in '000) 

Number of Honey 
colonies production 
(in *000) (tonnes) 

Average annual 
honey yield 
per colony 
(kg) 

1953-54 

0.2 

0,8 

1.3 

1.6 

1955-56 

5 

17 

23 

1.4 

1960-61 

42 

123 

434 

3.5 

1965-66 

74 

238 

1,140 

4.8 

1970-71 

132 

451 

2,180 

4.9 

1971-72 

138 

487 

2,275 

4,7 


The All India IChadi d Village Industries Commission had 
started i/ith an organisation of about 200 boekeepers in 
1953 and by 1971 the number of baekeopors would be about 
140,000. The number of villages covered by organised 
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beekeeping is around 30,000. Excluding a p-.rt of the harvest 
retained by the beekeepers themselves, the bulk of honey that 
enters into the organised market now amounts to about 3,300 
tonnes valued at about Rs. 1.5 crores annually. In States 
like Kerala, Tamil Nadu, Karnataka and liaharashtra, progressive 
beekeepers have organised themselves into about 100 cooperative 
societies, so.ie of which are functioniiag effectively in 
procuring, storing, processiiag, packing and marketing of 
honey and beeswax. There arc also organisations for the 
manufacture of bee boxes and other equipment, 

27.1.10 The Central Bee Research Institute of the Hiadl & 
Village Industries Commission also took up the problem of 
quality control of honey with the Indian Standards Institution 
and Agmark organisation. Purity specifications and grades for 
honeys have been now indicated. The Kiaadi & Village Industries 
Commission insists on markoting of honey under Agmark 
certification by the societies. Breeding of bees and their 
supply to beekeepers is undertaken mainly by the Central Bee 
Research Institute and to that extent it is a safeguard as 

far as the quality of bees is concerned. 

27.1.11 In the field of training in bee keeping, the Khadi 
Commission initiated the training of fieldmon in order to 
create a cadre of field st-aff, who would bo in a position to 
train the beekeepers ^t their doors in the various aspects of 
bee managemant. This training is given through the local 
institutions which implement the beekeeping programme. About 
1970 fleldmcn have been trained so far and these are all 
absorbed in the industry. At the higher level, there is a 
training programme for a technical and supervisor}^ cadre of 
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apiarists. This course is conducted at the Central Bee 
Research Institute, Poona. So far, 102 apiarists have been 
trained and majority of them are working ijith the Kliadi 
Go^miission and the state boards, etc. In fact, it is these 
apiarists who train the fieldmen. A diploma course at the 
postgraduate level is also going to be introduced at the 
Central Institute. 



2 SCOPS F)R Ii^TCR,3ASIi^^G HIlNSY YIELDS 
THROUGH ORGAiMISSD APICULT’GRE 

27.2.1 The country's reported production of honey stood at 
2,300 tonnes in 1971*-72. Sone quantity of honey harvested 
md consumed in rural areas coos unrenorted. Every household 
consumes some honey. Grocers, h akims . vaj^d.s and chemists 
also ’nve their own stock. All this stock cones directly from 
the village huntsmen. This honey is crude and impure. If 
huntsmen of every village contribute 3 kgs per annum, the 
too el quantity from ell th6 villages v;ill amount to about 
l,70o tonnes. Thus, the total supply can be estimated at 
4,000 tommies, 2,300 tonnes of remortod honey plus 1,700 tonnes 
( in round figures ) of unreported honey. A comparative 
statement of honey production and per capita availability of 
honey in India and a fev; other countries is given in Table 27,2. 
Honey iras kno\m to beab'undr.nt in the country, but Lidia is 
at present at the bottorn rung in regard to overall production. 
Even an arid country like Israel has more production of honey 
than India. The annual per capita availability is only 7 gms. 
even if the unroported honey is taken into consideration. 

This is sufficient to inlicate the need for increasing 
honey production in the country''. The only question that 
raa.iins is as to what extort it is possible to effect such 
an increase on practical considerations. 


756 



Table 27,2 


767 


Table 27.2 - Comparative Statement of Honey 'production 

and per capita Availability of '.oney in 
Lndia and a few other countries 


Country 

Year 

Fbpul ^tion 
(alllions) 

;Productlon 
(tonnes) 

Annual j^'er 
capita avai- 
billty(gms) 

Canada 

1970 

21 

23,360 

1112 

USA 

1971 

207 

92,109 

445 

Argentina 

1971 

24 

20,000 

833 

USSR 

1968 

238 

222,000 

933 

Israel 

1971 

3 

1,880 

627 

Japan 

1971 

105 

8,000 

76 

India 

1971 

548 

2,275 

4 


Notes J 

(l) 1971 - Population figures taken 

from the UN Demographic Year Book. 



(2) 1971 - 

Production figures taken from 


the Bee World, 53 : 1972 and for the 
UolR from Apiacta, 1970 and 
Proceedings of the International 
Agricultural Conference, 

(3) ]hdia; If production is taken @ 4000 
tonnes considering the unrecorded 
honey also,' the per capita consumption 
will come to 7 gms. 

27,2,2 The existing facts on the basis of Tables 27.1, 


Appendix 27. 

1 and 27,2 are : 


i) 

vill?.gos covered 

30,000 

11) 

number of colonies 

- 500,000 

ill) 

average colonies per 
village 

16 

iv) 

number of boekeopens 

- 140,000 

v) 

colonies per beekeeper 
(average between 1953 
and 1972) 

3 
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v^) hofiey production (tonnes) - 2,300 

vii) honey per colony (kg) - 5 

Only 5 per’ cent of the villages are covered so far. Tf all 
the villages have to be covered and colonies per village are 
taken at the existing rate of 16, the total nunber of 
colonies needed v/ill be 9.2 million. Ifceping a nargin for 
death and destruction in handling in transit etc., the 
requirenent of queenbees night bo kept at 10 nillions. At 
present, only one station, viz., the Central Bee Research 
Institute at Fbona produces these pedigree queens @ 1,500 per 
year. Calculating even at a rate of 2,000 queens per year per 
station, the nunber of stations, - which will be needed for 
breeding and nultlplication, will be 200, provided the full 
capacity is planned in a total soan of 25 years ending 2000 
A-Dh The exist! ■'.g nunbor of stations roughly gives a 
distribution of 1 per 50,000 villages. Sven if this 
distribution is proposed to bo ir.iproved to a level of 1 per 
5,000 villages, the nuraber of stations required v/111 be 
approxiaatoly 120. Assuming the Inue-p estimate of 120 it would 
mean a production of 120 x 25 x 2000 = 6 million queens in 25 
years and accordingly the target for colonies can also bo kept 
the same. 

27.2.3 The honey yield per colony is 5 kgs at present. As 
technology develops grxdually, a doubling of this yield will 
certainly bo possible by 2000 A.D, Tho production X'^ill then 
stand at 60,000 tonnes, which means an increase of 2,400 
tonnos per year up to a'TDoriod of 25 years. At present also, 
the annual production ca’Dacity is of the samo order but it has 
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■been, built up in tha course of tbo past 20'yonrs« In other 
■rorisj the equipment •'nd organisation that have been built 
Up in 20 years, will hive to bo added each yo-iT horo'rtor. 

It is going to be an enoraous task. A fo\/ conpoients of 
this task are considered below : 

l) A provision will have to be rudo for 6 nillion 
bee boxes with a few spare ones. It means a 
production of 240,000 boxes per year or even 
■nore spread over a p-;riod of 25 years. If 50 
boxes are prepared by an artisan in a year, 
it will mean an employ lent of about 5,000 men. 

Comb foundation sheets ’will also be needed to 
be manufactured fo ,•« each hive. It nay mean 
e'liployniont of an equal number of men, 

'il ) Taking the present rate of 3 colonies pjr^ 
beekeeper, S million colonies v/ill mean the 
drawing In of 2 ‘lillion apiary men compered 
to the existing number of 0,14 million. It 
v;ould involve developing an organisation to 
meet the noeds of men 14 times more than the 
present level. 

iii) The country's honey nroduction will go up by 
about 25 times by 2000 AD. The handling, 
processing and marketing of this quantity of 
honey and byproducts like beeswax, royal ;5elly end 
bee veO'Wi^o such an extent v/ill need a great deal 
of'" norc attention. The manuficturo of 
production, handling and testing tools and 
pasturisers for such a large quantity of 
honey will also need tremendous efforts and 
involve substantial manpov/or. 

’iv) Honey houses, where honey is tested, processed, 
bottled and stored, will also need to be 
established. In Chapter 56 on Marketing 
Transport and Storane, v’e have proposed 
development of 30,000 markets by 2000 Ad.. 

This will imply an average distribution of 
10 markets per taluk . It will bo easy to 
collect honey from villages and brl’ig to 
taluks for processing, etc. at these market 
Centres. Equating with ta luks , there will 
be 3,000 homey houses and considering the 
total quantity of hoaey of 60,000'tomnes, 
each will have to,handle 20 tonnes of honey 
a’lnually which seems to be a reasonably 
viable capacity. In practice, each honey 
house should cater to an area which has a 
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minimum output of 20 tonnes of honey per annum. 

If each honey house has 5 permanent employees, 
the total number of persons employe^^ will bO' 
15,000. 

27.2.4 Apiaries are mostly developed within or in close 
proximity of forests or over hills, which are rich in 
vegetation. Natural vegetation generally blooms in the months 
of February-May. Flowers are not so abundant in other months. 
Thus, feeding of bees in apiaries all round the year becomes 
a problem. Although sometimes artificial feeding is resorted 
to on jaggery or molasses, this is not an answer to the problem, 
Fopulation of bees does ■•’windle in lean seasons. In order to 
obviate this difficulty, migration of bees to agricultural 
lands in times of crop flowering is accepted as a feasible and 
workable proposition. Of the three agricultural seasons, 
comparatively less number of crops grow in Zaid, specially 
vegetables (mostly cucurbits). During kharif and rabi seasons 
wide varieties* of fruits, vegetables and fiel-^ crops are in 
flowers between July and February, Therefore, migration of 
bees can be profitably resorted to from forests to fields in 
the monsoon season cr thereafter. ‘ Thus far, the problem of 
bee forage has net been felt acutely because the number of bee 
colonies in organised apiculture has built up gradually. As 
the bee colonies are planned to be increased by twelve times, the 
problem of bee forage will become acute. Migration of bees 
will have to be organised. Although some trials in this 
regard have been successfully undertaken between the 
Mahabaleshwar hills and adjoining agricultural lands, 
organisation, transport and eauipment will have to be developed 
for this purpose on a largo scale. This will be a new venture 
of considerable magnitude. 
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27.2,5 Although tho target of 6 aillioa colonies night 
apneir to bo too nodost, it '/ill bo difficult to achiovo 
lore, '/ith the existi-ig ficilitios. Hoirever, oven the 
nodost t''.rget '/ill produce i perceotiblo i'’ip'.ct on 
production and consunption trends of honey. Populition 
in '2000 Ad Is ostiriitod to bo 945 riillions. Sixty 
thousand tonnes of honey coning fron S nillion colonies 
will mean an annual per c-anita avai'ability cf 63 gms of honey. 
This does not include honey frora mtural source, which v/ill 
increase raarkedly for reasons indicat>-;d in the next section. 
The two sources nut together v/ill increase tho per cap-ita 
consumption nuch above the stipulated levels. Thus, a 
tremendous improvement over the existing situation v/ill 
Occur even v/ith the nolnst target v/hich • o h;ivo set forth 
in this section and it is well worth giving a tifial to 
begin v/ith. The question of aiding crop production through 
pollination is examined in the next section. 



3. INDUCTION OF APEULTURE AS AIT ORGAi'flSED 

ACTIVITY TO THE BENEFIT OF CROP IRODUCTIOiY 


27.3.1 Estmtes of augainted crop yields duo to tdolr 

pollinctiort by honoybocs v/ere uado it Poona and I'lahabaleshwar 

bot^/Gon 1958-59 and 1960-61. Incroasos in fruit or seed setting 

due to beG-polllmtion wore 'leisured over self-pollination in 

well laid out experinents. Such increases ('j percentiges of 

self-po3United crop) were found to bo as follows^: coffee 83; 

niger 173; onion 157, 178; brinjal 35, 67; aosiibi 36, 337 and 

750; grape fruit 35, 58; orange 471,900; strawberry 33,68; 

guava 70, 140. There is a goo.i lot ol dati from abroad in this 

respect. A cross section of such data collected fron a ^umber 

2 / 

of sources is suaairised below : 

Ligurie seeds: alfalfa 23.4 to 19,733.3, bersoea and 
other clovers 23.4 to 33, 150; vetches 39 to 20,000; 
broad beans 6.8 to 90,1; dw^rf beans 2.8. to 20,7; 
kidney beans 500 to 600; runner beans 20.6 to 1,100. 

Oilseeds: white ruist ird 128.1 to 151,8; rai 18,4; 
rape 12.3 to 139.3; torii 66 to 220; sirson 222; 
safflower 4.2 to 114,3; linseed 1.7 to 40; niger 
16.7; sunflo\;er 21 to 3,400. 

Vegetable crops for sced/fruits: radish 22 to 100; 
cabbage 100 to 300; turnip 100 to 125; carrot 9,1 to 
135.4; onion 353.5 to 9,878. 

Orchard Crops: aople varieties 130 to 3,950; pears 
240 to 6,014: pluos 6,7 to 2,739; cherry 56,1 to 
1,000; str ivrDerry 17,4 to 91,9; raspberry 291.3 to 
462.5; persi'ioon 20,8; litchi 4,538 to. 10,246; 
citrus vari ties 7 to 233.3; grapes 756,4 to 
6,700* cuaunbers 21.1 to 411; squashes 771,4 
to 800, 

Miscellaneous crops: American cotton 5 to 20; 

Egyptian cotton 16 to 24; buckv/heat 62,5; coffee 
16.7 to 39. 


y Single figure against a crop represents the average. If 
variation betv/een years is large, values for different 
years have been given as such. 

2/ All values are percentage increases over self-pollinated 
controls. 
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27,3,2 Thoro ^.ro iride fluctuations in incroasos. Such 
incrdses roprosont virietal diffaronces in so' f-storility. 

In highly solf-starile varieties, thora nay ba practically 
no saad-satting at all under solf-pollination, ’f'^ich 
auoarantl}/ anplifias tho incraasa dua to cross-'oollinstion 
to high values. Tharafora, tha ^-ctually reported figures 
for par cent incraasa in yield of ’bao-pollinitod ’ as 
against 'sa'f-polllnatad' situations should be duly 
understood agiinst the bdlcground of varietal differences 
in self-sterility. If those varieties give sone seed without 
deliberately keeping hoieybee colonics, it is always due to 
presence of natural bee colonies or other insect pollinators 
in the locality. Those data positively indicate tho 
possibilities of enhancing yields in the case of highly 
cross-fertilized or particul irly self-starilo crops, idaich 
are obliged to depend on bees for taair cross fertilization. 
The data further indicare conspicuous varietal differences 
in self-sterility with corresponding differences in thoir 
increased yields due to beo-pollinitlon. This consideration 
assumes special importance pirtlcularly while planning 
fruit orchards so \s to provide adequate relative locations 
for self-sterile and cross-compatible varieties to maximise 
their yields by boe-pol].lnation. In the case of fruit and 
orchard crops, bee-pollination may also improve the quality 
of fruits duo to the effect of pol’’on grains on the ombri^onie 
and/or m.,T.ternal tissues. Such effects have been observed 
in the course of experiments conducted at the Central Boo 
Research Institute on pomegranates and grapes. In tho 
case of cross which have varying degrees of self-sterility. 
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any aaount of fortilisars, irrigation or cultural caro nay not 
give oven a fraction of their potential yields unless beos arc 
provided during the flowering period. Examples of sucli crops 
arc mustard, g ingolly . nigar, safflower, clover, alfalfa 
(lucerne), cucui’bits, alnonds or nost of the pon-clous fruits. 
I^agnitude of Apiculture in relation to Crops 
27,3,3 In ordor to give an idea of the area under insect- 
pollinated crops in the country, averages based on the 
statistics for 7 years (1965-66 to 1971-72).arc given below; 


crop 

area 

gran 

7.0 

pigeon poos 

2.6 

other nulsos 

11.8 

groundnut 

7.3 

castor seed 

0.4 

sQsanurn 

2.6 

linseed 

1.8 

nustard 

3.1 

saffloirer 

0.5 

cotton 

7.8 

jute 

0,0 

nesta 

0.3 

sa.mhenp 

0,2 

tobacco 

0,4 

fruits 

1.7 

vegetables 

1.6 


total 


50.7 
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Thus nearly one third of the total cropped area in 
the country is ujider insect-pblllnated crops, vrhere "bees 
have a great role to play. The nunber of average sized bee 
colonies needed for effective pollination ranges from 3 to 9 
per ha depending upon floral density and peculiarities of 
floral biology of individual crops. Taking even the aininuia 
value of 3 colonies per ha, the total nunber of bee colonies 
needed for crop production in India will be 150 million. The 
nunber of colonies in apiaries is at present only half-a- 
aillion and «e have tentatively placed the target at 6 
■aillion by 2000 AD in the previous section. This covers 
2 nillion ha of the area under crops. On the other hand, 
nature is full of bee fauna and it is this source which can 
effectively serve such a colossal expanse of crop area as 
50 ha provided that neasures are taken to conserve and 
proliferate it properly. There does not seen to be any 
alternative to this course; as there is no prospect of 
nan-managed apiaries in the forseeable future. 

27.3.4 The Central Bee Research Institute has formulated 
a code of conduct for beekeepers which has been accepted 
by the Indian Standards Institution as "Code of Conservation 
and ffeintenance of Honey Bees". The main elements of the 
Code are : registration of beekeepers, hiving in bee boxes, 
apiary management, nodes of migration, regulation of pre-flov: 
build up in colonies, points which should be kept in viev; 
the moment nectar starts flowing in the hives, methods of 
extraction and storage of honey, pooling, processing, 
testing and packi ig of honey, extraction and storage of 
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beeswax, hints to utilise bees for pollination an;^ ccnsorvation 
of bee flora. This code, if fol]ov;ed scrupulously, can go a 
long Way in protecting and multiplying the bees and thus help 
to restore and maintain the ecological balance in local 
environments. This code is educative and persuasive in nature. 
While it gives a good base for a start, a massive extension 
programme will have to be un''ertaken to educate the tribes 
which are in the professicn of beehunting. They have to be 
educated not to Hestre.y bees while hunting for honey and wax, 

27.3.5 In order to encourage the multiplication of bee 
colonies in Nature, natural flora will have to be developed 
allaround, A "'ctailed survey '--f the vegetation of forests and 
other areas with regard to its floristic composition is required 
to be done. One has to evaluate the utility of local flora to 
bees as nectar or pollen sciurccs. Floral calendars giving 
the flowering pcric'^ an^ duration of useful bee plants have 
to be prepared for each locality. Efforts have also to bo 
made to introduce from various countries bee plants of proven 
utility to enrich the bee forage and fill up floral gaps. 

Some local surveys have already been done for the Mahabaleshwar 
hills. Similar surveys have been extended to Kodaikanal in 
Talni hills and Coorg and Castle Fvock in Karnataka, Himachal 
Tradesh and Jammu & Kashmir, but such work is required to be 
extended to all ports ^f the country. There has t' be a 
general awakening for growing flowering plants in all kinds of 
spaces, wherever it is possible to do so. It has to be 
specially dC'Oe in and around all villages and waste lands. We 
have visualised to put ab' ut one hectare of land per village 
on an average under floriculture. This should prove useful 
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in the present context. There are also some other problems 

of bee ’’nnagement v/hich equally deserve attention before 

bees could be profitably utilised for improving crop 

yields. These are described in the succeeding paragraphs. 

Plant Breeding and Bee Breeding 
for Improved Crop Yields 

?!7,3,6 A plant breeder, while improving bee-pollinated 
crops, rarely tries to make the nexr variety more attractive 
to bees by deliberately selecting variants vxith floral 
nectars having better sugar concentration and composition 
in teras of various sugars, anino-acids, minerals and other 
nutrients or pollens \/ith higher palntability, quantity, 
accessibility and nutritive value for bees. He can certainly 
include these objectives in addition to other criteria while 
tailoring the new varieties for higher yields. Significance 
of this approach can be illustrated by talcing the cuse of 
cl.over. Clover ( Trifolium sp.) is a crop comionly talcen 
in the USA. Being highly self-sterile, it necessarily 
depends on pollin-''tion by honeybees or buinble bees for seed 
setting, Hov/over, most of the c3DVer varieties have very 
long corolla tubes, at the base of which nectaries are 
situated. The average length of proboscis or the effective 
tongue-reach of bees makes it difficult for them to reach 
such deep seated nectarios. This correspondingly reduces 
their power of cross-pollination and seed setting in 
effect may become less than one-tenth the potential seed 
yield that can actually be realised under optimum 
effective cross-pollination. This suggests two possible 
alternatives : breed varieties of clover with corolla tube 
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shorter than the average tongue-roach of local bees, or breed 
inproved strains of local bees vAth longer tongue-roach so as 
to pollinite a voider range of plant species vith long corolla 
tubes. So-ne of the clover breeders have actually succeeded in 
evolving clover strains with shorter corolla tubes which do 
give higher seed yield by attracting bee-pollin'tors to a great 
extent. As an exaaiple of the second approach, the Indian 
workers have actually succeeded in evolving inproved strains 
of bees ivith longer tongue-roach through recurrent mass 
selection out of the local bbo nopulation at Mahabalcshwar. 
Sinilarly, larger body size ehabljs bees to harvest more nectar 
pollen per unit flight. Therefore, longer tongue-reach and 
bigger body-size can be considered as conpononts anong several 
characters, vfiicU collectively subscribe to higher honey yield 
as well as better pollinating ability loading ultinately to 
higher seed yield in crop plants.' 

Protection of Bees against Fbstlcides 

?7,3,7 Agronomic operational schedules hardly shoir any 
awareness .for obligatory provision of optinum bee population 
during floi/ering periods of such crous. On the contrary, 
spray of postlcides is extended even during flov/oring period 
of such crops so as to exclude or destroy even the natural 
popul-'tion of pollinators in a given locality. It nay bo 
true th it application of pesticides becoraes unavoidable, but 
tdis can be adjusted in such a nanner that a period of about 
a fortnight before flowering and about a fortnight after 


* Fron its original value of 5,13 nini in 1955-56 to 5,51 m 
in 1970-71. 
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floral peak is avoided. One can combine the adVoantages 
of pesticides as well as of bees t .rough such an 
adjustment. In several co'ontries, farmers enter into 
agreenont with beekeepers stipulating provisions of 
optinum number of bee colonies per unit area of their crops. 
There is' a mutual agreeuant not to use pesticides during the 
flowering period. In addition, various alternative methods 
for Insect control are being tried in other countries v/hich, 
if successful, would reduce the use of insecticides. These 
Include biological control by introducing insect predators 
or other pathogens specific to pests, trapping the pests 
i.rith the help of insect attractants, introduction of genes 
for sterility in the natural population of insects etc. 

There is also a new concept of controlling insect pests on 
crops by using juvenile hormones effective 'Against specific 
target species only. This will give ideal protection to 
bees whi?e controlling individual pests. There is no 
possibility of insect nests developing genetic resistance 
against this particular class of tnrget-insecticldes. In 
many countries, manufacturers of insecticides have switched 
their attention to those new kinds to substitute their old 
products v/ithin a few years. Such materials and methods 
require the attention of Indian scientists. 

Future Action 

27,3.8 Tv;o clear-cut directions of development of 
aniculture emerge from the foregoing discussion. One 
relates to the establishment of modern apiaries and the 
other to the 'orotection and prollfdratibn to maximum 
possible extent of the natural bee fauna including 



770 


all the four kinds of honey bees, A list of ;)obs th-'t lie 
ahead is indicated below : 

i) establishnent of 5 million beo colonies covering 
all villages at an average rate of about 10 
colonies per village; 

li) establishment of 125 queonbe-^ nultiplic ition 
stations distributed over all the States and 
Union Territories. It will be desireble to 
associate recognised beekeeper's cooperative 
societies and progressive bockoepors in the 
multiplication work, but the responsibility of 
supplying pedigree queens will be that of the 
stations concerned and, therefore, no separate 
certification agency xrill be required; 

ill) establishment of about 3,000 honey houses 

for collecting, testing, processing, bottling 
and storing honey distributed in such a way 
that each is in a position to deal vrith about 
20 tonnes of honey annually; 

iv) arrange nan ts for the lanufacture of equipment 
for apiaries and honey houses according to 
IS I specifications; 

v) popularisation and enforcement of the use of 
Agnark honey and honey products; 

vi) arrangement for migration of domesticated bees 
(in bee boxes) from forests to fields and 
vice versa; 

vil) popularisation of the 131 Code of Conservation 
and Maintenance of Uoneybeos for'protecting and 
multiplying their stock in nature;, 

viii) breeding mutually compatible varieties of bees 
and crop plants; 

lx) use of such ■'laterials and methods of plant 
protection least harmful to bees. 

x) laying dovrn agronoraic and plant protection 
schedules favourable to the survival of 
bees; 

xi) survey of vegetation of forests and other 

areas with regard to its floristic comoosition, 
Preparation of floral calendars giving the 
floirering season and duration for different 
regions; 
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xil) takinr^ steps to plan vegetation in such a 

nanner as to nake available suitable flov/ers 
for as long a period in a year as possible;and 

xiil) introduction of plants of proven utility to 
bees from other countries. 

27.3,9 The All India Khadl and Village Industries 
Connission and the State boards have done a great service 
in establishing apiaries and organising bookeopers, T'le 
Coamission has developed a well coordinated system of 
production, collection and marketing of honey and organised 
the needed research work. The Khadi Comission should be 
fully utilised in the jobs indicated in (i), (ill), (iv) 
and (vlj above. Jobs (v), (vil), (ix) and (x) vail need 
the full cooperation of the Departments of .Igriculture, 
’.rhereas those under (xli) and (xiii) v;ould need 
cooperation both from the Dep'rtr.ionts of Agriculture and/or 
Jforticulture and Forests. Forest Departments can play a 
significant role in the protection of honeybees in their 
areas. The Depart'.aents of Agriculture at the Centre and 
States will have to take greater intero'st in apiculture. 
They v/111 have to participate v/ith or support the Idmadl 
Coiimission in all the devolopiaental and extension activitic 
up to the village level. Jobs under (ii), (viii) and even 
(ix) to (xiii) involve research. The researches pertaining 
to honeybee, bee flora and honey technology have been done 
in a concerted manner chiefly by the Central Bee Research 
Institute of the Khadi Co I'.nission, The agricultural 
universities will hivo to particinate more actively in the 
task. Research, education and training needs v;ill 
increase and it v/ill be useful to include a section on 
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apiculture in the entomology divisions of the agricultural 
universities. Other disciplines in the universities like 
plant hrceding and agronomy should take care of the concerned 
aspects. 

27.3.10 The status and activities of the Central Bee 

Research Institute, Poona, v/ill have to be enhanced and the 
Institute should be developed as a primary national centre 
for honey dnd honeyboe research and training. It should be 
treated on par v;ith the other Central institutes of the ICAR 
and the necessary funds aid facilities should be placed at its 
disposal. How this Institute should be administered could be 
decided by mutual discussions botv;con the and the lOiadi 

Co mission. Also, the Central Bee Research Institute and the 
aCi'lcultural universities should develop an understanding 

in regard to their respective ^rork irogramme. The queenbee 
multiplication stations in overy State pould be attiched with 
the universities, but the facilities should also bo available 
to the Central Institute which should exercise full control on 
the methods and quality of queenbee production. The Forest 
Research -Institute, Dehradun should be associated with researches 
in forest vegetation. It v/ill indicate specifically the type 
of vegetation from the noint of view of boo fauna in different 
types of forests including the lands v;hich arc going to be 
put under social and production forestry and road-side 
plantations. 

27.3.11 A coimlttoe for policy and coordination should be 
formed in overy State representing the agricultural 
university. Departmonts of Agriculturo, Horticulture and 
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Forest, the Khadi and Village Industries Board and 
private beekeepers or their cooperatives. There should 
be a central committee consisting of representatives from 
the ICAR, Union Ministry of Agriculture and Irrigation, 
Forest Research Institute, Debra Dun, Khadi and Village 
Industries Commission, State committees and All-India 
Beekeepers' Association, 
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SUvI^lARY OF PiEC ) f :iC4DATI <NS 


P7.4,l The main recommendations moi'e in this chapter are 
summarised-below : 

1. Apicul ture is prooosed to be extended to every 

village. Six million bee colonies are to be developed in 
modern aoiaries at an averar-e r'.te 'of 10 colonies per village. 
Present annual yield of honey of about 5 kg per colony is to 
be developed by developing an^ h"’"nessing bee fauna both for 
honey end crop production, '/hile this will be achieved 
through resG irch on all species of honeybee, special 0'Ophasis 
is to be given to the domestication of rockbee, v/hose yield 
notential is very high. There should be no haste to introduce 
exot:c breeds unless it h s been fully ascertained and ensured 
that f'eir popul'risation v;ould mean no hirrn to indigenous 
species through diseases etc. 

(Piragranhs 27,7.2, 

27.':. 3, 
77.1.5, 
27.1.7 
and ^7.1.7) 

7, The impact of man-made apiaries on crop production 
vill be by itself very insufficient unless the natural fauna 
of honeybees is also fully utilised. For this pui*oose, all 
possible efforts have to ho m^de to protect and multiply 
natural bee fauna. 

(Paragraphs 27,3.3 
and 27.3.4) 

3. The infrastructure and expertise available v/ith 

the All India Xhadi & Village Industries Co.imisslon and 
similar State boards have to be fully utilised for the 
production, collection and market! ig of honey and honey 
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products. However, the DepArtraents of Agriculture at the 
Centre and vStates h-ive to particioate with or support fully 
the Khadi Com'aission in all the develonmental and extension 
activities relating to apiculture. They should introduce 
this activity in their setup. The Dep rtinents of Horticulture 
(^rherever they exist seudrately from Agriculture) and those 
of Forests will also have to work in collator ition T''ith 
the IChadi Commission for planning. of orchards and forest 
trees respectively in the interest of tee fauna. Forest 
Departments have a significant role in the projection of 
honeybees in the forest areas. 

(Paragraph 27.3.9) 

4. The Central Bee Research Institute of the IQiadl 
Commission has to be developed both in the fields of 
research as well as training and given the status of 

the Central institute of the ICAR. Hovr to administer 
this Institute can be decided by mutual discussion betv/een 
the ICAR and Khadi Commission. 

(Paragrauh 27.3.10) 

5, Besides the Central Bee Research Institute, 
the agricultural universities will have to strength^en 
rese-'.rch on the subject. Apiculture education and training 
needs would also increase in future. For research, 
education and training, it v/ill be desirable to develop a 
section on apiculture under the entomology division of 
every university. The divisions of plant breeding and 
agronomy should take due Interest in the'concerned aspects. 


(Paragraph 27,3,9) 
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6. One queenbee multiplication station is required to 
be established for every 5,000 villafces. It is ^Iso necessary 
that such stations associate v/ith their multiplication work, 
the nrogressive beekeepers and their recognised cooperative 
societies whereas these stations could conveniently work under 
the universities concerned, a x/orking relationship should be 
established betxreen the Central institute and the agricultural 
universities so that the facilities available at the 
multiplication stations- are also available to the Institute 
and the Institute is also in a position to exercise control on 
the methods and quality of queonbee production. Participation 
of Forest Research Institute, Deisradun is also necessary. It 
could Indicate specifically x/hich type of vegetation should 

be introduced for the bee fauna in different types of forests, 
including the lands x/hich are going to be under social and 
production forestry and roadside plantations. 

(Paragraphs P,7.3.3(11) 
and 37.3.10) 

7. A committee for policy and coordination should be 
formed in every State x/ith members representing the agricultural 
university, Departments of Agriculture, horticulture and 
Forests, the Khadi Villxige Industries Board and private 
beekeepers or thslr cooperatives. ^ similar committee should 

be sot up at the Centre consisting of representatives of the 
ICAR, Union liinistry of Agriculture & Irrigation,Forest 
Rese'rch Institute, Dehradun, Khadi Sc Village Industries 
Commission, State committees and All India Beekeepers 
Association, 


(Ihragraph 27.3.11) 
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